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ABSTRACT 
 
 
BARBARA LAPOINTE FERGUSON. The effects of educational attainment on 
pregnancy knowledge and behaviors using the Pregnancy Risk  
Assessment Monitoring System (PRAMS) Data. 
(Under the direction of DRS. A. SUZANNE BOYD and JENNIFER TROYER) 
 
 
Background: It is estimated that 90 million Americans have trouble understanding and 
using health information. Specific Aims: Examine the: (1) association between education 
and the health knowledge and behaviors of maternal women in two different time periods 
(1997-1999 and 2006, 2008, & 2009) and (2) trends in maternal health knowledge and 
behaviors, separately, stratified by education. Study Design: A retrospective design was 
conducted, using the North Carolina PRAMS data. Analyses: Multiple logistic regression 
models estimated the likelihood that (1) education would affect behavior and knowledge 
in the areas of the folic acid consumption, breastfeeding, and infant sleep position and (2) 
there would be a positive trend in these three areas. Results: Women with <12
th
 grade 
education were less likely to (1) have knowledge of folic acid (OR=0.64, 95% CI=0.48-
0.84) and (2) use the correct infant sleep position (OR=0.54, 95% CI=0.34-0.85) when 
compared with high school graduates. The trend found that women with <12
th
 grade 
education in the latter time period were more likely to have knowledge about folic acid. 
Women of all educational backgrounds were more likely to breastfeed in the latter phase 
compared to earlier phase and women with between 9
th
 and 15
th
 grades education were 
more likely to place their infant to sleep on his/her back. Significance: The results 
suggest that improvements over time are occurring in some key maternal health areas, 
such as folic acid knowledge, breastfeeding, and correct infant sleep position. 
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CHAPTER 1: INTRODUCTION 
 
 
1.1 Literacy 
 
Literacy is defined by the National Assessment of Adult Literacy (NAAL) (2012) 
as “an individual’s ability to use printed and written information to function in society, to 
achieve one's goals, and to develop one's knowledge and potential.”  This is the most 
widely used definition in the literature. Literacy is a complex concept that encompasses a 
set of skills, which includes the ability to read, write, and comprehend all types of 
information, and is one of the top goals of the education system (Literacy Statistics, 
2011). 
In 1993, the nation’s most comprehensive measure of adult literacy was published 
by the National Center for Education Statistics (Kirsch , Jungeblut, Jenkins, & Kolstad, 
2002). Specifically, the National Adult Literacy Survey (NALS) complied information 
from over 13,000 randomly sampled adults and provided comprehensive information on 
U.S. literacy rates. In 2003, this information was updated with a sample of over 19,000 
individuals (Kutner, Greenberg, Jin, Paulsen, & White, 2006). The results from the first 
survey in 1993 found that low literacy affected as many as 90 million adults (Kirsch et 
al.). This survey found that approximately 40 million adults had very basic reading and 
writing skills and were unable to perform simple tasks, while another 50 million adults 
were in the second lowest level of literacy. The 2003 survey confirmed these findings. 
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These statistics clearly pointed out that low literacy is a major problem among adults in 
the United States.   
There are numerous consequences associated with low literacy.  In 2003, 43% of 
U. S. adults with low literacy were classified as living in poverty, leading to an increased 
reliance on government assistance (Kutner et al., 2006). Many previous studies have 
indicated that low literacy is associated with low-income status in the United States 
(Howard, 2004; Kirsch et al., 2002). It stands to reason that without a proper education, 
individuals will be blocked from higher paying jobs. It has been estimated that each 
additional year of schooling increases a woman’s income by 10 to 20 percent, indicating 
a very strong relationship between these two variables (Filmer, 1999).  
Specific to women, the consequences of lower literacy perpetuate within the 
family unit (Literacy Statistics, 2011). Infants and children of mothers with low literacy 
fare worse in society as a result of their mothers’ lack of knowledge and comprehension 
skills (Wadsworth & Butterworth, 2006). For instance, research indicates that these 
women are more likely to have an unplanned pregnancy, and often present for prenatal 
care later than other women (Endres & Sharp, 2004). They are also less likely to have 
discussed becoming pregnant with a health provider than women with adequate literacy 
skills. Moreover, if a woman has a chronic disease that will affect a pregnancy, such as 
diabetes, she is less likely to have discussed becoming pregnant with the doctor who 
manages her diabetes or with an obstetrician (Endres & Sharp).  
A mother’s literacy level also has a major influence on her child’s success in 
school (Kutner et al., 2006). Low literacy begets low literacy, but when a mother raises 
her literacy skills, by attending literacy programs or by some other means, her children 
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are less likely to drop out of school. Literate parents are more likely to place a higher 
importance on educational opportunities for their children and promote life-long learning 
skills (Literacy Statistics, 2011). 
There does not seem to be an ‘easy fix’ solution connected to the problem of low 
literacy. While the U.S. is currently one of the most well-educated countries in the world, 
it has a large and ever-growing group of people at the lower education levels (National 
Center for Education Statistics, 2012). The National Commission of Adult Literacy, in 
their 2008 Reach Higher, America publication, reported that Americans actually are 
becoming less educated (National Center for Education Statistics). Today, more than ever 
before, younger adults are less educated than the previous generation (National Center for 
Education Statistics). One in three of our nation's youth do not graduate from high 
school. The American dream of each succeeding generation having more education than 
the previous generation is no longer being realized. 
1.2 Educational Attainment: A Proxy for Literacy 
 
Research has consistently linked low literacy to educational attainment (Cho, 
Plunkett, Wolf, Simon, & Grobman, 2007; Howard, 2004; Kirsch, Jugeblut, Jenkins, & 
Kilstad, 2002; Kutner et al., 2006; Wilson et al., 2006). Educational attainment is defined 
as the highest level of education that an individual has completed (U.S. Census Bureau, 
2012), while literacy relates to a set of skills that are, for the most part, acquired in school 
(Darcovich, 2000). Literacy is, defined in this paper as, the knowledge people have 
acquired through the years of formal education (i.e., educational attainment). Please see 
Table 1 for a complete listing of defined concepts. For the purposes of this dissertation, 
educational attainment will be used as the proxy for literacy.  
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An association between education attainment and literacy skills is evident 
worldwide as well as in the U.S. (Darcovich, 2000). In all countries adults with higher 
levels of education have, on the whole, higher average literacy scores. On the national 
front, Kaestle, Campbell, Finn, Johnson, and Mikulecky (2001), using data from the 
National Adult Literacy Survey, found a positive relationship between educational 
attainment and literacy skills. In their study, formal education correlated strongly with 
higher literacy abilities at all levels and among all groups of gender, ethnicity, race, and 
age.  
However, literacy and educational attainment are not always correlated (Kirsch et 
al., 2002; Wilson et al., 2006) because individuals can gain reading and comprehension 
skills after leaving school or can forget some learned skills through non-use. If 
individuals do not practice their literacy skills after their formal years of schooling, 
educational attainment will be higher than actual literacy skills. On the other hand, 
individuals who acquire skills through life experiences will have higher literacy skills 
than educational attainment would suggest. In these instances, defining literacy by 
educational attainment is not a perfect correlation.  
But, accessing the types and varied learning opportunities necessary to become 
literate is difficult outside the walls of a formal school setting (Darcovich, 2000). Thus, 
literacy skills are commonly calculated in terms of a grade level or educational 
attainment (Doak, Doak, & Root, 1996). Research suggests that adults who earned a high 
school diploma or equivalent are far less likely to score in the lowest literacy levels 
(Kirsch et al., 2002). Although not a perfect substitute of skill, “using educational 
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attainment as a proxy of literacy is in theory an acceptable approach, since one of the 
purposes of education is the development of skills and knowledge” (Somers, 2005, p. 3).  
1.3 Health Literacy 
 
Low literacy is a significant health concern as it has a direct bearing on the way 
patients seek and receive care concerning their health and well-being (Nielsen-Bohlman, 
Panzer, & Kindig, 2004). Low literacy is a major barrier to healthcare when it negatively 
affects patients as they try to interact with the health system. Many educational skills 
such as reading, writing, numeracy, and problem solving, are necessary when making 
health decisions. The manner in which all these skills affect one’s health is known as 
health literacy. Health literacy is a complex topic with numerous and varied definitions 
attributed to it. This term encompasses how well individuals understand what they need 
to know to manage their lifestyle for optimal health (Nielsen-Bohlman et al.). The 
American Medical Association (AMA, 2012) defines health literacy as “the ability to 
obtain, process and understand basic health information and services needed to make 
appropriate health decisions and follow instructions for treatment.”  
When people do not have adequate literacy skills they frequently encounter 
difficulties carrying out many health-related tasks that others complete effortlessly 
(Wallace, 2006). Individuals with low literacy are less likely to know how to fully 
understand the directions related to their health or follow a plan of care than those with 
adequate literacy (Wilson et al., 2006). The results of low health literacy include 
increased hospitalizations (Baker et al., 2002); poorer understanding of chronic disease 
management (DeWalt, Berkman, Sheridan, Lohr, & Pignone, 2004; Gazmararian, 
Williams, Peel, & Baker, 2003; Williams, Baker, Honig, Lee, & Nowlan, 1998; 
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Williams, Baker, Parker, & Nurss, 1998); and under utilization of preventive services 
(Scott, Gazmararian, Williams, & Baker, 2002). Low literacy is also a major deterrent 
because it impedes the health system from operating at its most efficient level, since it is 
often difficult for healthcare providers to detect. For example, when asked to rate their 
patients’ literacy skills, one study found that 63 physicians were not able to identify those 
with low literacy (Seligman et al., 2005).  
Exacerbating the problem, healthcare providers seldom receive education or 
practice opportunities to develop skills to identify those with low health literacy, or to 
improve their health literacy (Nielsen-Bohlman et al., 2004). In fact, it is estimated that 
one-third of healthcare professionals are unaware that health literacy has a negative 
impact on patient care (Nielsen-Bohlman et al.). Physicians rarely consider literacy when 
talking with their patients (Powell & Kripalani, 2005). For instance, in one study fewer 
than 10% of patients (n=182) reading below a 6
th
 grade level were identified as having a 
literacy problem by their healthcare provider (Bass Wilson, Griffith, & Barnett, 2002). 
Health literacy acts as a barrier to healthcare especially for patients who have trouble 
understanding information. 
1.4 Historical Perspective of Health Literacy. 
It was in 1998 that the AMA (2012) publicly announced health literacy’s negative 
impact on health outcomes. That same year the World Health Organization (WHO) 
(Nutbeam, 1998) also came out with their definition of health literacy. The WHO defines 
health literacy similarly to the AMA, as “the cognitive and social skills which determine 
the motivation and ability of individuals to gain access to, understand and use 
information in ways which promote and maintain good health.” (Refer to Table 1). 
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Since this attention to health literacy almost 15 years ago, increasingly there has 
been more publicity and information available to healthcare providers designed to narrow 
the gap between health literacy levels. Changes in healthcare that have affected those 
with low literacy have mainly been in three areas: (1) simplifying complex information, 
(2) reducing the reading level of written health educational materials, and (3) developing 
ways to assist patients to understand health information more easily. Each will be briefly 
examined.  
Simplifying complex information. Complex health information acts as a barrier to 
healthcare for low-literate patients and can also be a hindrance to those with adequate 
literacy. This is especially true when trying to learn new medical terminology that is hard 
to pronounce and understand. Early research, involving 2,659 participants, found that 
those with low-literate skills could not accurately name and report information about their 
medications (Williams et al., 1995). Additionally, in focus groups conducted by Baker et 
al. (1996) low-literate participants (n=64) stated they avoided the healthcare system 
because healthcare providers seemed irritated when they could not easily grasp new 
information or had trouble filling out forms. 
 Reducing the reading level of written health educational materials. The research 
literature consistently shows not only is health information far too complex for people 
with low literacy, but the written materials used to augment the clinic visit are far more 
complex than the average reading ability of adults (Nielsen-Bohlman et al., 2004). The 
general population reads between 6
th
-10
th
 grade levels, yet health materials are often 
written at a much higher grade level (Nielsen-Bohlman et al.). For example, Jacobson, 
Morton, Offutt, Shevlin, and Ray (1999) found that low health literacy participants did 
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not understand materials written above a 5
th
 grade level in a study involving 433 patients 
seen in a primary care facility. Research evaluating 74 American Academy of Pediatrics 
patient education brochures found that over half of the brochures were written at an 8
th
 
grade or above reading level (Freda, 2005). Results from a study evaluating obstetrical 
and gynecological pamphlets, found that low-literate women became easily frustrated by 
educational materials they could not comprehend (Freda, Damus, & Merkatz, 1999). 
Another study, concerning 61 first time mothers found low-literate mothers need simple 
health educational materials, in order to encourage healthy habits (Kaufman, Skipper, 
Small, Terry, & McGrew, 2001). 
Developing ways to assist patients to understand health information more easily. 
Some early, common practices developed to educate patients encouraged healthcare 
providers to speak plainly, using no medical terminology, and also to use a combination 
of written materials (6
th
 grade level or below), videotapes, picture brochures, and 
demonstrations
 
(Doak et al., 1996). Along with these aids, two teaching programs, the 
‘Teach Back Method’
 
(Pfizer Clear Health Communication Initiative, 2006) and ‘Ask Me 
3’
 
(Partnership for Clear Health Communication, 2006) were initiated in 2006. The 
‘Teach Back Method’ encourages healthcare providers to ask patients to repeat the 
important parts of a clinic visit as a means to check patient understanding. The ‘Ask Me 
3’ program teaches patients how to communicate more effectively with their healthcare 
provider
 
by learning to ask pertinent questions related to their health. The key to the 
success of these initiatives is to ensure healthcare providers are aware of the negative 
effects of health literacy, are properly trained to make appropriate changes, and are 
motivated to make these changes in their primary care facilities. 
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Two major publications, Health People 2010 (U.S. Department of Health and 
Human Services, USDHHS, 2000) and Health Literacy: A Prescription to End Confusion 
(Nielsen-Bohlman et al., 2004) published by the Institute of Medicine (IOM) brought 
goals and new knowledge to this area of literacy in 2000 and 2004, respectively.  Healthy 
People 2010, the United States disease prevention initiative for that decade, identified 
communication as a major health objective. Health literacy also garnered the attention of 
healthcare providers with the IOM’s major report that examined the knowledge of health 
literacy. This publication also brought increased awareness of this phenomenon, and gave 
an action plan to achieve a health-literate society.  
1.5 Present-Day Perspective of Health Literacy  
 
The latest government report finds that low health literacy affects 9 out of 10 
people (USDHHS, 2010a). Healthy People 2020, the newest set of government goals, 
includes presenting health information in plain language that is understandable to the 
majority of the population (USDHHS, 2010b). These objectives include both oral and 
written forms of communication and call for measurements to be connected to health 
outcomes so the effectiveness of present interventions can be determined. Presently, the 
health literacy interventions are still primarily centered on effective patient 
communication, comprehensive educational techniques, and simplified written health 
materials. The focus of health literacy at the provider level is mainly to present 
information clearly to assist all patients since rarely do healthcare providers assess 
patients’ literacy or level of understanding (Paasche-Orlow & Wolf, 2007).  
One intervention that is not currently utilized by healthcare providers is 
measuring patients’ level of health literacy. This practice remains controversial. Health 
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literacy experts and healthcare providers frequently are concerned that assessing patient 
literacy will infringe on patients’ comfort level and privacy (Paasche-Orlow & Wolf, 
2007). They fear a health literacy assessment will alienate patients who already face 
major barriers to healthcare. Even though the few studies completed on patients’ 
acceptance of health literacy testing found favorable results (Ferguson, Lowman, & 
DeWalt, 2011; Johnson & Weiss, 2008; Ryan et al., 2008; Seligman et al., 2005), there is 
still a widespread belief that this direct measurement may shame or embarrass patients 
(Paasche-Orlow & Wolf). However, it is possible that assessing patients’ health literacy 
will give healthcare providers useful information and assist them in identifying patients 
who do not readily understand health information. Until such time that measuring health 
literacy is more widely accepted, obtaining information on patient educational attainment 
can give valuable information and serve as an adequate proxy. 
But, if healthcare providers want to measure their patients’ health literacy, there 
are three widely accepted assessments available: (1) the Rapid Estimate of Adult Literacy 
in Medicine (REALM) (Davis et al., 1996); (2) the Test of Functional Health Literacy in 
Adults (TOFHLA) (Nurss, Parker, Williams & Baker, 1995); and (3) the Newest Vital 
Sign (NVS) (Weiss et al., 2005). Clinic settings vary widely in how they are set-up to 
manage patient care and each of these tests is unique, giving healthcare providers choices 
to meet the needs and constraints of their own particular clinic settings and populations. 
By assessing a patient’s health literacy, healthcare providers may be better equipped to 
match the health information to the patient’s level of understanding; thus, possibly 
leading to better understanding and subsequently better health behavior outcomes.  
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The present day perspective is that patients with lower literacy levels are less 
likely to understand written and spoken health information needed for self-care (Nielsen-
Bohlman et al., 2004). The problem lies within the health system, even though this 
problem originates elsewhere, the health system is the place that must overcome these 
deficits. Better health outcomes for patients with low health literacy are called for while 
holding costs to a minimum. A health literacy framework is introduced next and presents 
the known factors that affect health literacy. 
1.6 Health Literacy Framework 
The framework that guided this study is presented by the IOM (Nielsen-Bohlman 
et al., 2004). Figure 1 depicts the health literacy framework with the proposed research 
variables bolded and embedded in the model. It is not a causal model; instead, it places 
literacy (with educational attainment as a proxy for literacy) as the basis for health 
literacy and illustrates the connection between individuals and health contexts on health 
literacy. Health contexts are defined as a wide range of environments that affect an 
individual’s health knowledge (Nielsen-Bohlman et al.). The health contexts for the 
present study are identified as socioeconomic factors (i.e., age, marital status, parity, 
income, non-Medicaid insurance, Medicaid, race, and ethnicity); psychological factors 
(i.e., planned pregnancy, prenatal stress, postpartum depression); and birth characteristics 
(i.e., neonatal intensive care use, multiple births). 
In this model the health contexts, health literacy, and individuals are equally 
dependent upon literacy. In turn, health outcomes are dependent upon the health contexts, 
health literacy, and individuals. Health literacy, besides being affected by literacy, is also 
influenced by the health contexts and individuals, which are also influenced by literacy. 
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These components all contribute to health literacy, which then outlines the health 
outcomes.  
1.7 Problem Statement 
 
The purpose of this study was twofold, (1) to compare educational levels in two 
different time periods and (2) to study the trend regarding the knowledge and behaviors 
of three health concerns (i.e., folic acid consumption, breastfeeding, and infant sleep 
position) for maternal women of varying educational levels (i.e., ≤ 8
th
 grade, 9
th
-11
th
 
grade, 12
th
 grade, 13
th
 -15
th
 grade, and ≥ 16
th
 grade), utilizing six years of data from the 
NC PRAMS survey. PRAMS divides these six years of data into two different Phases; 
Phase 3 include the years, 1997,1998, and 1999, while Phase 5 includes the latter years of 
2005, 2007, and 2008. The research findings provide statistical facts about the knowledge 
and behaviors of pregnant women and provide a time assessment, comparing when health 
literacy was first highlighted as a health problem to current-day.  
Although not a causal study, the present trend study is an attempt to fill a gap in 
the current knowledge base of health literacy. Specifically, the present study provides 
new information concerning the knowledge and behaviors of three important health 
topics for maternal women and their infants. Educational attainment is used as a basic 
proxy for health literacy. Health literacy experts and healthcare providers need a plethora 
of information on the current state of health literacy in order to reliably assist those with 
educational deficits. 
 The AMA (2012) and WHO (Nutbeam, 1998) have publicized the need for all 
healthcare providers to become aware of the pervasiveness of low health literacy and to 
take steps to assist patients with the health information given patients, both verbally and 
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in writing. Enough time has lapsed to discern if there have been improvements in the 
health knowledge and behaviors of low-literate individuals since the AMA and WHO 
defined health literacy and publicized its frequency. This trend study addressed the 
important question – are their differences in the knowledge and behavior of low-literate 
pregnant women concerning three key aspects of fetal and infant well-being since the 
AMA and WHO defined health literacy and publicized its impact on the health 
knowledge and behaviors of patients with low literacy? 
1.8 Significance of the Study 
This research is significant to the domain of Health Services Research as it extends 
the knowledge base that currently exists in that field. The present study addresses 
important health outcomes and how they are associated with maternal educational 
backgrounds. The present study also addresses changes seen over time concerning these 
same health outcomes concerning maternal women of varying educational backgrounds.  
Healthcare is an area that is under constant examination and inspection so that the 
best patient health outcomes can be achieved. Many studies have demonstrated a 
relationship between folic acid consumption (e.g., Amitai, Fisher, Meiraz, Baram, 
Tounis,  & Leventhal, 2008; Baykan, Ozturk, Poyrazoglu, & Gun, 2010; Bower, Miller, 
Payne, & Sema, 2005; Canfield, Przybyla, Case, Ramadhani, Suarez, & Dyer, 2006), 
breastfeeding (e.g., Akter, & Rahman, 2010; Al-Sahab, Lanes, Feldman, & Tamim, 2010; 
Aryal , 2007; Barria, Santander, & Victoriano, 2008; Bernardi, Jordao, & Filho, 2009), 
infant sleep position (e.g., Amitai, Fisher, Meiraz, Baram, Tounis,  & Leventhal, 2008; 
Baykan, Ozturk, Poyrazoglu, & Gun, 2010; Bower, Miller, Payne, & Sema, 2005; 
Canfield, Przybyla, Case, Ramadhani, Suarez, & Dyer, 2006), and maternal education, 
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but other studies have found conflicting findings. This denotes areas where further 
analyses are needed. Before changes in this area of healthcare can occur, a clear picture 
of how maternal women are affected by their education levels is important. Discussing 
the concept of health literacy would not be complete without fully examining the closely 
related construct of educational attainment.  
The maternal health knowledge and behavior outcomes that were independently 
identified and analyzed for the present research are folic acid consumption, breastfeeding, 
and correct infant sleep position. Although not a causal design, the present study attempts 
to provide new information concerning these three important topics for maternal women 
and their infants, independent of each other. The trend analyses address the changes in 
the health knowledge and behaviors of women of varying education levels over time. 
These specific areas of health knowledge and behaviors, folic acid consumption, 
breastfeeding, and correct infant sleep position are grouped together for this study 
because they are important to birth outcomes and also because the goals of the Healthy 
People 2020 have not been reached in any of these three areas.  
1.9 Specific Aims of Research and Research Questions 
 
The specific aims of this study were to: (1) examine the association between 
educational attainment and the health knowledge and behaviors of pregnant women in 
two different time periods (Phase 3: 1997-1998-1999 and Phase 5: 2005-2007-2008), 
both with and without covariates and (2) examine the trend from Phase 3 to Phase 5 in 
health knowledge and behaviors of pregnant women for women with varying educational 
attainment levels, both with and without covariates. The research questions connected to 
these specific aims are: (1) what is the association between education and the health 
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knowledge and behaviors of pregnant women in the two different phases? and (2) what is 
the trend from Phase 3 to Phase 5 in the health knowledge and behaviors of pregnant 
women of varying educations? These aims and research questions were investigated 
retrospectively, using data from the North Carolina Pregnancy Risk Assessment 
Monitoring System (PRAMS, 2012).
  
  
CHAPTER 2: LITERATURE REVIEW 
 
 
2.1 Introduction 
 
Folic acid consumption, breastfeeding, and infant sleep position are three major 
health concerns for pregnant women. Women who have a difficult time deciphering 
health information (i.e., low levels of health literacy) may struggle to understand the 
educational information or health care instructions related to these important topics. Even 
though it may seem that such materials are being presented in a straightforward and 
relatively easy-to-follow manner, their interpretation may be much more difficult for 
women with low literacy levels.   
The objective of this review was to identify the current research on women’s 
knowledge and behavior of folic acid, breastfeeding, and infant sleep position as related 
to their health literacy. As noted in Chapter 1, health literacy is defined as “the ability to 
obtain, process and understand basic health information and services needed to make 
appropriate health decisions and follow instructions for treatment” (NAAL, 2012).  
 Two main questions guided this literature review. First, what is the present state 
of the health literacy knowledge of maternal women concerning folic acid, breastfeeding, 
and infant sleep position? Second, how is health literacy measured and defined in 
research? Are correlations between health literacy, literacy, education, and educational 
attainment included as part of the analyses? The findings for the first question are 
examined for each variable separately.  
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 A thorough review of folic acid, breastfeeding, and infant sleep position research 
pertaining to health literacy, literacy, education, and educational attainment was 
completed. The major databases of PubMed, CINAHL, Science Direct, and Health 
Source: Nursing/Academic Edition were comprehensively searched.  In addition to these 
databases, this methodical search included Google Scholar, using the same search terms 
and a comprehensive look at the bibliographies of all manuscripts included in this study. 
The limits used for this search included: (1) an adult female population, 19-45 years of 
age, (2) published in English, and (3) included quantitative and qualitative analyses.  
2.2 Folic Acid Consumption 
Women of childbearing age who consume 400 micrograms of folic acid daily can 
reduce the risk of infant birth defects (Centers for Disease Control and Prevention, 
[CDC], 2012a). Folic acid (vitamin B9), also called folate, must be taken prior to 
conception and at the very earliest stage of a pregnancy in order to protect the neonate’s 
spinal column and brain. Since about 50% of pregnancies are unplanned, it is imperative 
that all women of childbearing years understand the need for this vitamin. This simple 
procedure, one pill a day, can reduce the risk of an infant born with a neural tube defect 
by as much as 70% (CDC, 2012a).  
The CDC (2012a) reports some gains in women’s knowledge and consumption of 
folic acid. In 2005, only 7% of women reported knowing that folic acid should be taken 
before a pregnancy and by 2007, this percentage almost doubled, increasing to 12%. As 
these statistics point out, more education for women of child bearing years is needed 
before the majority of women understand the importance of folic acid to reduce the risk 
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of infant birth defects. What is not clearly stated in these percentages is how one’s 
educational attainment level affects women’s folic acid knowledge and behavior.  
Taken together, many studies report a significant and positive relationship 
between one’s literacy level and folic acid knowledge and behavior. As educational 
levels increased, so did the knowledge of the importance of folic acid consumption for a 
pregnancy (e.g., Amitai, Fisher, Meiraz, Baram, Tounis,  & Leventhal, 2008; Baykan, 
Ozturk, Poyrazoglu, & Gun, 2010; Bower, Miller, Payne, & Sema, 2005; Canfield, 
Przybyla, Case, Ramadhani, Suarez, & Dyer, 2006; Fauzi, McKenna, Yusoff, & Rahman, 
2009; Goldberg et al., 2006; Li, Ren, Zhang, Liu, & li, 2007; Molster, Samanek, Boer, & 
O’Leary, 2009; Rasmussen, 2010; Tinker, Cogswell, Devine, & Bery, 2010; Watson, 
Brown, & Davey, 2006). Examples of these study findings follow. (For a complete listing 
of all folic acid studies reviewed, please see Table 2). Van Eijsden et al.’s (2006) study, 
with over 12,000 participants, found that women in the highest educational level were 
over five times more likely to have the knowledge of the importance of folic acid 
compared to women in the lowest educational group. Amitai et al. (2008) also studied 
folic acid knowledge and found that not even 50% of the women with a college education 
knew to take folic acid preconceptually. Even more alarming though, in their study of 
over 5,000 women interviewed at different years (i.e., 2000, 2002, and 2005), not even 
14% of the women with less than a 12
th
 grade education had this knowledge. Sharp et al. 
(2009) found similar results involving 250 women. In their study, participants with an 
education beyond high school were approximately nine times more likely to be aware of 
folic acid than those with less than a high school education. 
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 Having enough participants represented in the low educational categories for 
health literacy assessment can be problematic for researchers. For example, one 
limitation of the Sharp et al. (2009) study noted above was that only 6% of the 250 
participants were in the low literacy category, while 66% of participants had some 
college education. However, this review did identify a few studies with a larger sample 
size of women in the low educational attainment levels, but most studies included a small 
percentage of low literate women, similar to the Sharp et al. study. For example, both the 
Baykan et al. (2010) and Li et al. (2007) studies are unusual in the breakdown of their 
participants. In Baykan et al.’s study, the sample size of women with less than a high 
school education was very high (n=699) and much higher than the two other education 
levels (i.e., high school graduate, n=259 and university graduate, n=125).  Li et al.’s 
study also had an unusually high number of women in the low education category. A total 
of 410 participants had less than a high school education, compared to only 53 
participants with a high school education and 13 women with junior college or better 
education. Both studies suggest there is a positive and significant relationship to folic 
acid knowledge and women’s education. 
 Another important factor in the prevention of birth defects focused on when folic 
acid is consumed. The findings from these studies are important since a woman needs 
adequate levels of folic acid at the time of conception. Al-Hossani et al. (2010) found that 
only a small number of the women (n=277) of all educational backgrounds took folic acid 
prior to pregnancy. Brough et al.’s (2009) study of periconception folic acid supplement 
use in a socially deprived, ethnically diverse population involving 402 women, found that 
women with higher education started taking folic acid earlier than their counterparts with 
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less education. 
 This positive relationship between educational level and folic acid consumption 
appeared in other studies as well. Using six years of retrospective data, de Walle & van 
den Berg (2002) found that pregnant women with low education were less likely to take 
folic acid supplements as recommended. Similarly, Sukchan et al. (2010) found that 
women with low educational levels were 1.5 to 3 times more likely to have insufficient 
intake of folic acid in their study involving 400 women.  
However, not all studies reported this positive relationship between educational 
level and folic acid knowledge and behavior (Coonrod, Bruce, Malcolm, Drachman, & 
Frey, 2009; Dawson, Pham, & Hunter, 2001; Hassan & Al-Kharusi, 2008; Timmermans 
et al., 2008). Coonrod et al. found that awareness of the benefits of folic acid in 
pregnancy decreased with younger age, but not low educational levels in their study of 
305 women.  In an earlier study completed by Hassan & Al-Kharusi, similarly no 
association was found between knowledge of folic acid and education among 300 
women.  Furthermore, using data collected from almost 7,000 women in a world-based 
study, Timmermans et al. found maternal education was statistically significant for 
certain populations (i.e., Dutch and Turkish), but not for other populations (i.e., 
Moroccan, Suriname or Antilles, groupings of other western and other non western 
populations) concerning women’s knowledge of folic acid. Dawson et al. also found that 
out of a total of 342 participants, women’s education did not correlate with folic acid 
consumption. Upon further examination, they found that their participants who did not 
take folic acid believed that their dietary intake was sufficient and supplementation was 
not necessary. 
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Altogether, the research findings on folic acid knowledge and consumption 
among women of childbearing age have reported some conflicting findings; however, the 
majority of studies found a positive association between these two concepts. The research 
outcomes, as a whole, find that maternal women with low educational status have more 
trouble understanding the information about folic acid, than those with higher education, 
which, in turn, will affect their usage (e.g., Amitai, Fisher, Meiraz, Baram, Tounis,  & 
Leventhal, 2008; Baykan, Ozturk, Poyrazoglu, & Gun, 2010; Bower, Miller, Payne, & 
Sema, 2005; Canfield, Przybyla, Case, Ramadhani, Suarez, & Dyer, 2006; Fauzi, 
McKenna, Yusoff, & Rahman, 2009; Goldberg et al., 2006).  
2.3 Breastfeeding 
Pregnant women need to know the importance of breastfeeding and for those who 
elect to breastfeed, develop a breastfeeding plan before the birth of her infant. 
Breastfeeding has benefits for both the infant and for the mother (American Academy of 
Pediatrics [AAP], 2005a). The present study assesses women’s knowledge and behavior 
of breastfeeding associated with her educational level. Even though recommendations 
urge women to breastfeed for at least 6 months, any length of time a mother breastfeeds 
has health benefits (March of Dimes, 2012). Initiating breastfeeding takes knowledge and 
forethought on the part of a woman while she is pregnant and drives other decisions, such 
as exclusivity and duration of breastfeeding. 
 Since 2005, the AAP has recommended that all mothers breastfeed exclusively 
the first six months and continue breastfeeding for at least the first year of their infants’ 
life and thereafter, for as long as mutually desired. Both the American Dietetic 
Association (ADA) (Dobson & Murtaugh, 2004) and the World Health Organization 
 22 
  
(WHO, 2007) have endorsed similar recommendations to the AAP. At first glance, U.S. 
statistics associated with breastfeeding are positive. The CDC (2012b) reported that in 
2011, 74.6% of U.S. women initiated breastfeeding, which is getting close to the Healthy 
People 2020 goal of 75% (USDHHS, 2010b). But, when this information is broken down 
by states, many individual states (i.e., Alabama, Kentucky, Louisiana, Mississippi, and 
West Virginia) reported fewer than 60% of mothers initiating breastfeeding in the same 
year.  Pertinent to the present study, the latest statistics for North Carolina’s women 
initiating breastfeeding is 67%.  
The decision to breastfeed may be affected by a woman’s education level. There 
is so much new information a first-time mother must learn in a relatively short period of 
time related to just this one aspect of her pregnancy. Women with less education may fail 
to grasp all the information they need to make an informed decision about breastfeeding 
(Nielsen-Bohlman et al., 2004). Table 3 presents a complete list of the breastfeeding 
research publications reviewed here. 
The majority of research reviewed found a statistically significant and positive 
relationship between the knowledge and behavior of breastfeeding and maternal 
education level. Women with the knowledge and behavior of breastfeeding had higher 
levels of formal education (e.g., Akter, & Rahman, 2010; Al-Sahab, Lanes, Feldman, & 
Tamim, 2010; Aryal , 2007; Barria, Santander, & Victoriano, 2008; Bernardi, Jordao, & 
Filho, 2009; Black, Godwin, & Ponka, 2008; Chaparro, & Lutter, 2010; deCastro, 
Engstrom, Cardoso, Damiao, Rito, & Gomes, 2009; do Nascimento, et al., 2010; 
Flacking, Ewald, & Starrin 2007; Hauch Fenwick, Dhaliwal, & Butt, 2011; Kristiansen, 
Lande, Ovrby, & Anderson, 2010; Ku & Chow, 2010).  
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For example, Van Rossem et al. (2009) found in their study of 2,914 participants, 
that the decision to breastfeed was affected by a woman’s education. Mothers in the 
lowest educational group were less likely to breastfeed (73%), as opposed to 95.5% of the 
mothers in the highest educational group who breastfed. Their study is unusual in that 
they had a high percentage of women breastfeeding in both of these educational 
groupings. Yet, of the mothers who began breastfeeding, only 15% of the ones in the 
lowest educational group were still breastfeeding at six months as compared to 39% of 
mothers in the highest education group.  Serving as another example, Sparud-Lundin and 
Wennergren (2010) found that women who initiated breastfeeding at the time of 
discharge from the hospital were more likely to still be breastfeeding at 2 months and 6 
months if they had higher educational levels, in their study of 212 diabetic women.  
Another study of interest examined breastfeeding habits of 25 mothers over an 
eight-year span (Flacking et al., 2007). Their findings suggest that maternal education 
affects both the initiation and duration of breastfeeding of pre-term and full-term infants. 
Comparatively, Hauch et al. (2011) found in their research involving over 2,000 
participants, that women with low education who initiated breastfeeding, were more 
likely to discontinue breastfeeding sooner than those with more education.                                                                                                                                                                                                           
Along these same lines, Krause & Lovelady (2011) and Chin et al. (2008) found 
comparable results. Krause and Lovelady, in their breastfeeding study as related to 
overweight and obese women (n=450), found that education was a statistically significant 
predictor of breastfeeding. Chin et al. found that when mothers (n=3,515) who had 
recently given birth were asked “did you ever breastfeed or pump breast milk to feed 
your new baby after delivery?,” that education increased as breastfeeding increased. 
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Mothers with a high school education were 70% more likely to breastfeed and mothers 
with some college were more than four times more likely to breastfeed than those with 
less than a high school education.  
Both Krause and Lovelady (2011) and Chin et al. (2008) considered race in their 
respective studies. Chin and his team found no significant interaction between race (black 
versus white) and education as related to breastfeeding.  The association was similar for 
white and black mothers, as education increased women in general were more likely to 
breastfeed. Conversely, Krause and Lovelady found statistical differences between 
education levels of black and white races in their research. These researchers found that 
higher levels of education had a significant, positive effect on black women breastfeeding 
their infants, but did not find this significance in white women.  
Several studies found a positive relationship between initiating and exclusively 
breastfeeding when stratified by maternal education (e.g., Al-Sahab et al., 2010; Do 
Nascimento et al., 2010; Kristiansen et al., 2010; Ku & Chow, 2010; Memon et al., 
2010). As two examples, Kristiansen et al. (2010) found that the odds of mothers 
(n=1,490) initiating and then exclusively breastfeeding their infants increased when the 
level of maternal education increased. Al-Sahab et al.’s (2010) research found that the 
maternal education was the only significant socio-economic predictor of initiating and 
exclusively breastfeeding. In this study of 5,615 women, the other predictors used were: 
age, maternal smoking, Intensive Care Unit admission, and having a home birth. 
Comparatively, other studies investigating the relationship between the 
knowledge and the behavior of breastfeeding and maternal education presented 
contradictory findings within their own studies (e.g., Bernardi et al., 2009; Lessen & 
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Crivelli-Kovach, 2007; Mihrshahi et al., 2010; Sasaki et al., 2010; Senarath et al., 2010). 
Specifically, Lessen and Crivelli-Kovach found that women (n=100) in their study who 
had some college or graduate level education were more likely to have the intention to 
breastfeed during pregnancy, but no significance was found in their behavior of actually 
breastfeeding. This nonsignificance was present even though breast pumping, a viable 
option for mothers, was also analyzed in their research.  
Other inconsistencies included Sasaki et al. (2010), who found that maternal 
education was not statistically significant with initiating and exclusively breastfeeding 
during the first six months of life in their study involving 312 women. While, Bernardi et 
al. (2009) found that women (n=2,857) with the highest level of education initiated and 
then exclusively breastfed for longer periods of time, but so did women in the lowest 
educational levels.  
This review also found inconsistencies in studies pertaining to initiating and 
duration of breastfeeding concerning maternal education. For example, Rakhshani and 
Mohammadi (2009) found that the length of time the women (n=1,264) breastfed 
decreased among mothers of higher educational levels. Furthermore, Roudbari et al. 
(2009) found no significant relationship between a mother’s educational level and the 
initiation and duration of breastfeeding in women (n=450). Tarrant et al. (2010) found in 
their study of 1,417 women, those mothers with low education, after initiating 
breastfeeding, then breastfed their infants for an average of 28.4 weeks compared to only 
13.8 weeks for those with more years of formal education.  
The majority of the research reviewed indicated a positive relationship between 
the knowledge and behavior of breastfeeding and one’s educational level, a proxy for 
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health literacy, but many research outcomes deviated from these findings. Part of the 
reason for these inconsistencies may stem from the fact that there are a lot of different 
variables that heavily influence a woman’s decision to breastfeed. It is a personal choice, 
but when women have the knowledge and understand the health benefits of breastfeeding 
for their infant, as well as for themselves, the incidences of breastfeeding may increase.  
2.4 Infant Sleep Position  
 In 1992, the AAP, (2005b) endorsed the idea that all infants be placed on their back 
for sleep. This recommendation was in response to research findings that the risk of 
sudden infant death syndrome (SIDS) is significantly reduced when infants are positioned 
on their back for sleep (Back to Sleep, 2010). SIDS, a leading cause of death in the first 
year of life, is defined as “the sudden death of any infant less than one year of age which 
remains unexplained after a thorough case investigation, including complete postmortem 
examination, review of clinical history and examination of death scene” (Willinger, 
James, & Catz, 1991, p. 679).  
 The ‘Back to Sleep’ campaign, which began in 1994 (AAP, 2005b), had a goal of 
educating mothers and infant caregivers in the proper supine (back) position for sleep in 
the U.S. Since that time, Americans have seen a dramatic decrease in infant deaths, yet 
the goals of the Healthy People 2020 of 75.9% of infants put to sleep on their back has 
not been reached (USDHHS, 2010b). There are still many parents who either have not 
received this information or do not understand the importance of proper sleep position for 
infants. In 2007, only 69% of infants were put to sleep in the correct position nationwide 
(USDHHS, 2010b). To date, there are still far too many deaths in infants under one year 
of age related to SIDS each year in the U.S.; it remains a significant cause of death. 
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 In an effort to include all recent research on infant sleep position, in the present 
literature review, several search terms were used. The search terms included in this 
analysis were: ‘infant sleep,’ ‘back to sleep,’ ‘SIDS,’ and ‘sudden infant death 
syndrome.’ These terms were individually coupled with the education terms described 
earlier in this paper as: health literacy, literacy, education, and educational attainment. 
However, the two terms ‘SIDS’ and ‘sudden infant death syndrome’ were used 
only as a means to find all the research on the topic of ‘infant sleep position’ together 
with maternal educational status. Research in the area of SIDS-related deaths in relation 
to maternal and paternal educational levels exists, but that line of inquiry is beyond the 
scope of the present review. The relationship between maternal knowledge and 
subsequent behavior of correctly placing infants to sleep on their back is reported here. 
Table 4 presents a complete list of the research reviewed here concerning infant sleep 
position. 
  This literature review found a number of studies reporting a statistically 
significant relationship between the level of maternal knowledge of correct infant sleep 
position and maternal education (e.g., Chung, Hung, Marchi, Chavez, & Braveman, 
2003; Colson, Rybin, Smith, Colton, Lister, & Corwin, 2009; Corwin, Lesko, Heeren, 
Vezina, Hunt, Mandell, & et al., 2003; Moon, Calabrese, & Aird, 2008; Moon, Oden, & 
Grady, 2004; Phares, Morrow, Lansky, Barfield, Prince, Marchi, & et al., 2004; Pickett, 
Luo, & Lauderdale, 2005; Pollack & Frohna, 2002). The majority of studies reviewed 
found that as women’s educational level increased, the more likely they were to place 
their baby to sleep on their back.   
 Of particular interest, Ottolini et al. (1999) evaluated maternal education and 
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characteristics of infant sleep position (n=348) and found this positive relationship 
between education and correct infant sleep position. That is, the authors found that 
maternal education was associated with placing infants to sleep correctly. In addition, 
Ottolini and associates found only one-third of physicians discussed sleep position with 
mothers and other caregivers when the infant was 2 and 4 months of age. This finding is 
important since this is the time for the highest risk of a SIDS death.  
 In addition, Corwin et al. (2003) comprehensively studied infant sleep position 
within 14,206 women of differing race/ethnicity stratified by education in the years 1995-
1998. The findings are extensive since the researchers also examined the trend as well as 
varying infant ages. Results found that infants at one month of age did not reach the 
‘Back to Sleep’ Campaign (SIDS Risk Reduction, 2012) goal of only 10% being placed 
in the prone (stomach) position in 1995–1996. Comparatively, by 1997–1998, this goal 
was reached, but only for infants of white and Asian women, who were college 
graduates. The use of the back sleep position for infants at one month of age was the 
lowest level for participants classified as black/Hispanic, who were non–college 
graduates. Only infants of college-educated, white mothers came close to the goal of only 
10% being placed on their stomach at the three-month of age marker.  
 Additionally, Corwin et al. (2003) found that infants at six months of age of 
black/Hispanic mothers with less than a college education were markedly less likely to be 
placed in the correct position for sleep compared to those with higher education. The 
trend also was significant in this study, such that the rate of mothers not placing their 
infant to sleep on their back was greater than 20% among black/Hispanic women with 
less than a college education for both time periods.   
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 In contrast to these studies, other studies did not find a positive relationship 
between infant sleep position and education (e.g., Anuntaseree et al., 2008; Kemp, Harris, 
& Chavez, 2006; McKinney, Holt, Cunningham, Leroux, &  Starr, 2008; Lung & Su, 
2011; Willinger, Ko, Hoffman, Kessler, & Corwin, 2000).  In a study of over 3,000 
women, women with higher education were more likely to use the wrong infant position 
for sleep (Anuntaseree et al). Lung and Su found in their study of 1,783 participants, that 
mothers with low educational levels were more likely to put their infants at six months of 
age to sleep in the back position. Similar outcomes were found in a study completed by 
McKinney et al., whose study objective was to identify factors related to the infant sleep 
position. Their study found no significance in education and using the back position. 
However, further research among the 11,000 participants, who had recently given birth, 
found that mothers with a high school education or less more commonly placed their 
infants on their side as opposed to mothers with some college education. 
 This review has highlighted current research on infant sleep position and its relation 
to maternal education. Collectively, the majority of study findings suggest that education 
is a factor in the knowledge and subsequent behavior of proper infant sleep position. 
However, there is adequate research that negates this finding. Additional research is 
warranted to further investigate the relationship between infant sleep position and 
maternal education. Studies that evaluate maternal health literacy and literacy and 
education are of specific need since limited research has been published on this topic. 
Until the goal of the Healthy People 2020 (USDHHS, 2010b) of 75.9% of infants put to 
sleep on their back is reached, research is needed. 
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2.5 Measurements of Health Literacy Found in Research 
The second objective of this literature review was to examine how literacy was 
measured in research studies of folic acid, breastfeeding, and infant sleep position. The 
search terms health literacy, literacy, education, and educational attainment were used for 
this analysis. 
This review found vast inconsistencies when using and reporting health literacy, 
literacy, education, and educational attainment in research pertaining to folic acid, 
breastfeeding, and infant sleep position. None of the studies in this review used a 
standardized health literacy instrument, such as the TOFHLA (Nurss et al., 1995), 
REALM (Davis et al., 1996), or the NVS (Weiss et al., 2005). Overwhelmingly, the 
highest level of educational grade completed was the variable of choice to serve as a 
proxy for literacy or health literacy. Tables 2, 3, and 4 report verbatim how each research 
team reported, identified, defined, and categorized education. Besides this finding, others 
were noted as pertaining to health literacy research.  
First, most studies did not adequately define, or explain the variable used as the 
literacy marker. As one example, Sukchan et al., in their 2010 study on folic acid, used 
three levels of education: (1) primary, (2) secondary, and (3) higher than secondary 
school, but these categories when never discussed any further by the researchers. In fact, 
rarely was there any discussion related to education assessed, even though it was a main 
area of interest. A sampling of how this variable was labeled included: maternal 
education level, educational attainment, or highest level of schooling attained. In general, 
no further explanation ensued in research studies.  
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When the nominal and operational definitions of the respective educational 
categories are not described in a study, it is much harder to compare the results between 
studies. For example, the term 'secondary education' can have different meanings from 
one country to another. Further complicating this equation is the possibility of multiple 
definitions for one term within one nationality. When reading international studies that 
use the terms ‘secondary’ and ‘tertiary education,’ without defining them, readers are left 
guessing the corresponding total years of formal education.  
 With respect to the United States, and important to the present study, many 
Americans may think of secondary education as 6
th
 – 8
th
 grade, but depending on their 
geographical location within the U.S., it may be thought of as 7
th
 – 9
th 
grade or even 6
th
 – 
12
th
 grade. When reading U.S. research, which use these different terms without defining 
them, readers are left guessing the corresponding total years of formal education analyzed 
in a particular study.  
Second, these educational levels varied greatly as to the number of categories that 
were used as response options or for coding purposes in each study. The category levels 
are presented verbatim as provided for each of the three variables of interest and can be 
found in Tables 2, 3, and 4. For example, some studies used only two levels representing 
education, such as less than 12 and greater than or equal to 12 years of education (e.g., 
Do Nascimento et al., 2010), or less than 8 and 8 or more years of education (e.g., 
Niquini, Bittencourt, Lacerda, Oliveira, & Leal, 2010). While other studies used many 
more levels, such as Kunwar, Faridi, Singh, Zahra, & Alizaidi, in their 2010 study they 
used eight educational dividers. Moon and colleagues (2004), also stratified maternal 
education on many levels, utilizing seven categories for educational attainment: (1) did 
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not finish high school, (2) high school graduate, (3) some college or technical school, (4) 
technical school graduate, (5) 4-year college graduate, (6) postgraduate training, and (7) 
unknown.  
Third, the manner in which education was categorized varied greatly between 
studies. It is easy to see why this would be problematic when reviewing and comparing 
studies, especially when trying to make conclusions related to one’s literacy level and a 
particular health issue. To illustrate this point, in Colson et al.’s (2009) study they found 
that mother’s (n=13,000) education was a factor in placing an infant in the proper sleep 
position. Only two levels of education categories, ‘up to college’ and ‘college or more’ 
were used. So, in their study, mothers were grouped together whether they had completed 
high school or not. Anuntaseree et al. (2008) also used only two education levels in their 
study on infant sleep position (n=2,236), but these categories were very different from the 
Colson et al.’s study: (1) less than and equal to 6
th
 grade and (2) greater than a 6
th
 grade 
education level. Wu et al.’s (2007) study also used only two educational levels. However, 
the educational marker for their study was 7
th
 grade. Their study, involving over 1,000 
interviews, found that 73% of women with education above 7
th
 grade took folic acid, and 
28% of them took it correctly, while most (83%) of the participants with less than a 7
th
 
grade education did not take folic acid. These studies, as well as others, used a far lower 
measurement than what is generally measured as low education.  
On the other hand, Pickett et al. (2005) and Chung et al. (2003) are two examples 
of researchers who fully described their education variable in their study of 21,126 and 
865 participants, respectively. In Picket el al.’s epidemiological study, cases of SIDS 
were compared to infants who survived the first year of life. The research objective was 
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to analyze whether the ‘Back to Sleep’ campaign had reduced social class inequalities. 
Social class was defined in this study by the ‘mother’s highest level of educational 
attainment’. These researchers used five categories of educational attainment (i.e., 0-8; 9-
11; 12; 13-15; 16+).  Chung et al. delineated four educational categories (i.e., 8
th
 grade or 
less; some high school; high school graduate or GED equivalent; some college or more) 
and also fully described them.  
To summarize, the studies reviewed here analyze the relationship of folic acid, 
breastfeeding, and infant sleep position knowledge and behaviors stratified by women’s 
education level. Of particular note, many studies fall short of defining and 
operationalizing education, making comparisons between studies difficult. Although 
these studies provide valuable information, researchers should not assume that readers 
understand the divisions for education when using it for categorical data analysis. This 
finding is particularly apparent in the comparison of the different types of categorization 
reflected in the articles reviewed here. It is important for researchers to adequately 
identify, define, and explain each variable of interest. Researchers also need to be 
cognizant of how education is categorized, especially due to its frequent usage as a 
literacy marker. 
  
  
CHAPTER 3: METHODS 
 
 
3.1 Study Population and Data Source 
 
To examine the knowledge and behaviors of three important health concerns for 
maternal women (i.e., folic acid consumption, breastfeeding, and infant sleep position), a 
retrospective secondary analysis trend study design was used. Six years of data in two 
phases, (i.e., Phase 3:1997, 1998, 1999, Phase 5; 2005, 2007, 2008) from the North 
Carolina Pregnancy Risk Assessment Monitoring System (PRAMS, 2012) were used for 
this study. PRAMS data are designed as a means to monitor maternal behaviors. The 
PRAMS questionnaire collects information on various maternal behaviors surrounding 
shortly before, during, and after pregnancies that resulted in the delivery of a live birth. 
All participating states use the PRAMS (2012) standardized data collection 
methodology developed by the CDC. The questionnaire consists of two parts. First, there 
are core questions that appear on all states’ surveys, such as information about infant 
birth weight and adverse pregnancy events. Second, there are state-added questions that 
are tailored to each state’s needs. New mothers are randomly selected from recent birth 
certificates and the selected women are first contacted by mail. Self-administered 
questionnaires are then mailed to the identified mothers. The first mailing is sent out 
approximately two to six months after delivery of a live birth. If there is no response to 
repeated mailings, women are contacted and interviewed by telephone. 
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Excluded from the PRAMS (2012) data are the following: (1) out-of-state births 
to residents, (2) in-state births to non-residents, (3) birth certificates missing the mother’s 
last name, (4) multiple gestations of 4 or more siblings, (5) births to mothers, who are 12 
years old or younger, and (6) women whose educational level is not given. Additional 
exclusions for this particular study were women under the age of 18 since they are not 
expected to have a high school education.  
The PRAMS (2012) data utilize weighted percentages to adjust for nonresponse, 
noncoverage, and sampling fractions, making the data representative of the entire North 
Carolina population. The key factors that are used to ensure the data represent all live 
births in North Carolina are maternal age, race, education, marital status, trimester of first 
prenatal care visit, and parity, or total number of live births.  
The PRAMS (2012) data are composed of phases so that it can be revised 
periodically. Phase 3 includes the years 1997, 1998, and 1999, and Phase 5 encompasses 
the years 2005, 2007, and 2008. Phase 4 was not used so that the trend between the years 
when health literacy was first defined and acknowledged as a significant health problem 
(i.e., 1997,1998, and 1999) could be compared to the latest data available (i.e., 2005, 
2007, and 2008). The response rate was above 70% for each year except 2005, which had 
a response rate of 68%. The year 2006 had a low response rate (59%) for the NC PRAMS 
data, for that reason, this year was not used in these analyses. 
When educational attainment is the main focus of a study, the PRAMS (2012) 
data are an excellent source because they obtain this information from the infant’s birth 
certificate and omit participants with a missing value for educational attainment. For all 
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six years included in this dataset, there were only 30 participants with this value missing 
and they were excluded from the analyses.  
3.2 Outcome Variables 
This study examined the knowledge and behavior of folic acid consumption, 
breastfeeding, and infant sleep position. Tables 5 and 6 include a complete list of all 
survey questions stratified by Phase. Some of these survey questions were somewhat 
different between the two Phases. For example, Phase 3’s survey question concerning 
breastfeeding asks, “For how many weeks did you breast-feed your new baby? With 
check boxes, (1) ____weeks, (2) ____I didn’t breast-feed my baby, (3) ____I breast-fed 
less than a week, and (4) I’m still breast-feeding. The corresponding survey question in 
Phase 5 is worded as, “Did you ever breastfeed or pump breast milk to feed your new 
baby after delivery? With check boxes, (1) ____no and (2) ___yes. In this example, 
initiating breastfeeding at all was coded as yes and not initiating breastfeeding was coded 
as no. 
The survey questions on the knowledge of the particular variable asked if the 
participant had ever heard of or knew the information. The behavior question sought to 
determine if the knowledge of the variable was then put into action. The knowledge of 
folic acid consumption was established by asking the new mother if she had heard that 
this vitamin would prevent some birth defects and the behavior was how often these 
women knew they were taking the supplement. The knowledge of breastfeeding was 
determined by having a healthcare provider discuss this during a prenatal visit, and the 
behavior was the actual time spent breastfeeding. The knowledge of infant sleep position 
was determined the same as for breastfeeding and the behavior was determined by the 
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actual placement of the infant for sleep most of the time. All outcome variables are 
categorized dichotomously: having the knowledge or behavior versus not having the 
knowledge or behavior during the most recent pregnancy. 
3.3 Primary Independent Variables 
To explore the first specific aim (the association between educational attainment 
and the health knowledge and behaviors of pregnant women in two different time 
periods, Phase 3: 1997-1998-1999 and Phase 5: 2005-2007-2008), literacy was measured 
as the highest level of educational attainment. The independent variable is stratified in the 
PRAMS (2012) dataset into the following five educational grade level categories, ≤ 8
th
, 
9
th
 – 11
th
, 12
th
, 13
th
 – 15
th
, and ≥ 16
th
. 
To examine the second specific aim (the trend from Phase 3 and Phase 5 in the 
health knowledge and behaviors of pregnant women), the data was analyzed separately 
for women with varying educational attainment levels. These phases of the PRAMS 
(2012) data were strategically picked to coincide with the latest data obtainable and the 
data around the time that health literacy was first identified as a significant health 
concern, 1998. Enough time has lapsed to analyze if there have been positive changes in 
our healthcare system for the betterment of those with low health literacy.  
3.4 Control Variables 
The independent variables used in the multivariate models represent factors that 
either have been associated with health literacy in previous research or are considered to 
be associated with health literacy and maternal women. Please see Tables 5 and 6 for a 
complete listing all variables, the survey questions from each PRAMS (2012) Phase, and 
a brief rationale for use in the present study.  
 38 
  
The confounders were identified prior to the research. They are divided up into 
categories for easier identification: (1) socioeconomic factors (i.e., age, race, ethnicity, 
marital status, parity, income, non-Medicaid insurance, and Medicaid), (2) psychological 
factors (i.e., planned pregnancy, prenatal stress, and postpartum depression), and (3) birth 
characteristics (i.e., infant intensive care admission and single birth).  
3.5 Missing Data 
Missing data are frequently a problem when using historical data. For this reason, 
the covariates were carefully thought out for use in these analyses. After theoretically 
choosing the variables as covariates, any covariate that had 10% or more missing data, a 
separate dummy category was created to include as predictors in the regression analyses.  
 In an effort to use the correct covariates to get the most accurate statistical results, 
two models were set up for the adjusted analyses. Model 1 used all variables theoretically 
considered as potential confounders, which could adversely affect the relation between 
the independent and dependent variable and thus, lead to an incorrect rejection of the null 
hypothesis. These variables are: (1) parity (i.e., previous live birth), (2) non-Medicaid 
insurance, (3) Medicaid, (4) planned pregnancy, (5) postpartum depression, (6) infant in 
Intensive Care Unit, (7) income, (8) age, (9) race, (10) ethnicity, (10) single birth, (11) 
prenatal stress, (12) postnatal depression, and (13) marital status. Model 2 used only the 
most common confounding variables used in most educational attainment research: (1) 
age, (2) race, (3) ethnicity, (4) income, (5) non-Medicaid insurance, and (6) Medicaid. 
Tables 5 and 6 have a complete listing of all variables, the survey questions from both 
Phases for comparison, and a brief rationale for use as a confounder in the present study. 
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3.6 Statistical Analyses 
After obtaining descriptive data on all variables used in this study, multiple 
logistic regressions were used to analyze both specific aims.  For Specific Aim 1 (to 
examine the association between educational attainment and the health knowledge and 
behaviors of pregnant women in the two different time periods, Phase 3: 1997-1998-1999 
and Phase 5: 2005-2007-2008), differences in the effect of educational attainment on 
health knowledge and outcomes for the two periods were considered. P-values, 
confidence intervals, and odds ratios for the unadjusted, and both adjusted models 
indicated the significant differences in the effect of educational attainment on health 
knowledge or behaviors in each phase, where twelve years of education served as the 
reference group.  
Specific Aim 2 (to examine the trend from Phase 3: 1997-1998-1999 to Phase 5: 
2005-2007-2008 in health knowledge and behaviors of pregnant women separately for 
women with varying educational attainment levels), considered the trend in health 
knowledge and outcomes over the two periods. Separate models estimated for all five 
educational attainment levels.  P-values, confidence intervals, unadjusted, and adjusted 
odds ratios for time indicator denoted the trend in health knowledge and behaviors for 
each educational attainment subgroup.   
 In the multivariate models the covariates age, race/ethnicity, income, 
insurance/Medicaid, planned pregnancy, prenatal stress, postpartum depression, marital 
status, single birth, parity (i.e., number of previous live births), and infant being in the 
Intensive Care Unit were entered into the full model and the covariates: age, 
race/ethnicity, income, insurance/Medicaid were analyzed as an alternate model for 
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comparison.  
The data were analyzed with the SAS 9.2 software (SAS Institute, Cary, North 
Carolina). This statistical software takes into account the complex survey sampling 
methods utilized in the PRAMS (2012) data. Procsurvey analysis was used within SAS to 
weigh the results for national representativeness. Even though this is a study using non-
identifiable secondary data, the University of North Carolina at Charlotte Institutional 
Review Board approved and oversaw it for ethical correctness. 
  
  
CHAPTER 4: RESULTS 
 
4.1 Maternal Characteristics 
Background and Demographic Variables. There were a total of 11,906 maternal 
women who had given birth to a live infant from two Phases of the PRAMS (2012) 
dataset included in this dataset. Both Phase 3 and Phase 5 had a total of 5,953 
participants. Breaking it down further, Phase 3 had 1,169; 2,373; and 2,411 participants 
in the years 1997, 1998, and 1999, respectively, and Phase 5 had 1,517; 2,324; and 2,012 
in the years 2005, 2007, and 2008, respectively.  
 An examination of the socio-demographic characteristics of the women in the two 
different Phases of the PRAMS (2012) data sample revealed that most of the participants 
in both Phases (n=8,503) were white (68%), between the ages of 18-32 (71%). An 
income of between $10,000-$24,999 in Phase 3 (30%) and greater than $50,000 in Phase 
5 (29%) was reported. Most of the participants (n=8,503) were married (63%), and had a 
single birth (94%). Most women (n=8,158) reported this was a planned pregnancy (57%). 
Just over half of the women (n=8,405; 52%) had other children. Table 7 reports Phase 3 
and Table 8 reports Phase 5 descriptive information by education attainment level. Table 
9 reports the means and standard deviations for each variable associated with this 
research for each phase and for the full sample.  
Additionally, 61% of the women (n=4,409) in Phase 3 and 50% of the women 
(n=4,064) in Phase 5 reported having non-Medicaid insurance, and another 13% of
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participants (n=8,482) in each Phase reported they received government assistance in the 
form of Medicaid. About 29% of the women (n=8,364) had complications during birth 
causing the infant to be placed in Intensive Care in both Phases.  In Phase 3, 26% of the 
women (n=4,374) reported they had some degree of postpartum depression, while in 
Phase 5 (n=4,025) this percentage rose to 40%.  
Dependent Variables: Knowledge and Behavior. Tables 7, 8, and 9 also contain 
descriptive statistics for all six of the dependent variables, including the knowledge and 
behavior of folic acid consumption, breastfeeding, and infant sleep position, respectively. 
Most women (n=8,419) in both Phases reported having knowledge of proper folic acid 
consumption (79%) prior to and during a pregnancy, but only 45% of the participants 
(n=8,452) reported they actually consumed folic acid supplements.  
Breastfeeding data between the two Phases varied significantly. Eighty-eight 
percent of the participants (n=4,311) in Phase 3 heard about the benefits of breastfeeding 
their infant from their healthcare provider, but only 44% of the women (n=2,762) actually 
breastfed their infant. The results in Phase 5 are much more encouraging; 86% of the 
participants (n=3,955) reported they heard about the importance of breastfeeding, and 
74% of participants (n=3,904) reported they breastfed their infant.  
Similarly, with respect to infant sleep position, 84% of the women in Phase 3 
(n=4,261) and Phase 5 (n=3,920) reported their healthcare provider had spoken with them 
about placing their infant to sleep on their back, while only 46% of the participants 
(n=3,876) in Phase 3 stated that they used the back position predominantly. Phase 5 had 
better results, with 65% of the women (n=3,871) reporting that they used the back 
position when their infant slept. 
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4.2 Educational Attainment Characteristics 
Descriptive Overview. Thirteen participants in Phase 3 and another 17 
participants in Phase 5 did not report their highest-grade completion and were not 
included in these analyses.  A total of 402 (6%) teenagers gave birth to a live infant in 
Phase 3 and 241 (3%) in Phase 5. These teenagers were omitted from the analyses since 
they are not expected to have the same level of knowledge and subsequent behavior 
regarding childbirth issues as compared to adult women.  
Educational Attainment and Dependent Variables. Most women (n=4,425; 34%) 
in Phase 3 reported a high school education. Of the participants (n=5,936) in Phase 5, 
29% reported having 16 years or more of schooling, while another 28% reported a high 
school education. Of the participants in the two lowest education attainment groups (≤8
th
 
and 9
th
 – 11
th
 grades), 4% of all participants (n=4,425) in Phase 3 and 5% of women 
(n=5,936) in Phase 5 had not completed ninth grade and another 17% of the participants 
(n=4,425) in Phase 3 and 15% of the women (n=5,936) in Phase 5 had completed 
between nine and eleven years of education.  
 Table 7 presents the descriptive data stratified by education from Phase 3 and 
Table 8 represents the same variables from Phase 5. In Phase 3, most participants 
(n=4,383) in every education attainment level reported they had heard or read that taking 
folic acid would prevent some birth defects. However, most of the participants (n=4400) 
who responded positively to actually taking folic acid prior to or during their pregnancy 
were in the groups with at least some college education. The results in Phase 5 were 
similar, with most participants (n=4036), of all educational levels, indicating that they 
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had knowledge about folic acid, but only those in the highest educational level had most 
women (n=4052) reporting taking folic acid prior to or during their pregnancy. 
 In Phase 3, in all educational levels, most participants (n=4311) responded 
positively when asked if a healthcare provider discussed breastfeeding with them during a 
prenatal care visit. However, only in the two college-educated categories did most of the 
participants (n=2762) report actually breastfeeding their infant. Most women (n=3955), 
responding in Phase 5, in all five educational attainment categories, had knowledge of 
breastfeeding’s benefits, while in Phase 3, most of the women (n=3904), in all education 
categories, initiated breastfeeding or pumped breast milk to feed their baby after delivery. 
4.3 Specific Aim # 1 Results 
The first specific aim analyzed the association between education and both health 
knowledge and behaviors in the three areas of folic acid consumption, breastfeeding, and 
infant sleep position in both Phase 3 and Phase 5. Table 10 summarizes two models, 
where the results are stratified by educational attainment level: the unadjusted model and 
model 1, which is an adjusted logistic regression model, containing the following 
confounding variables: age, race, ethnicity, income, non-Medicaid insurance, Medicaid, 
married, other children, multiple birth, planned pregnancy, prenatal stress, postpartum 
depression, and infant in the Intensive Care Unit. Tables 5 and 6 report all variables of 
interest in the present study, their survey questions for each Phase of the PRAMS (2012) 
data, and a brief rationale as to the reason for inclusion in the present study. 
Table 11 reports results on the six dependent variables stratified by education 
level for an adjusted model that uses a smaller set of covariates, including: age, race, 
ethnicity, income, non-Medicaid insurance, and Medicaid. These models are estimated 
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separately for each Phase to allow for a comparison of the effect of education on the six 
dependent variables across phases.  A p-value of .05 was used to test for significance in 
all three models. 
Folic Acid Consumption Knowledge 
Phase 3 (1996-1997-1998). Women with less than a high school education were 
less likely to have heard or read that taking folic acid could prevent some birth defects 
than women with a high school education. Using a significance level of 5%, the 
knowledge for women with less than a high school education was significantly lower in 
the unadjusted model (e.g., ≤8
th
 grade, OR= 0.52, p=<.0001) and in adjusted model 1 
using all covariates for all women of low educational attainment (e.g., ≤8
th
 grade, 
OR=0.57, p=0.04).  Knowledge was significantly lower among women with a 9
th
 – 11
th
 
grade education in adjusted model 2 (OR=0.64, p=<.0001), which included the 
covariates: age, race, ethnicity, income, non-Medicaid insurance, and Medicaid.  In all 
three models, women with more than a high school education were more likely to have 
heard that folic acid could prevent birth defects than their counterparts with less 
education (e.g., in adjusted model 1, 13
th
 – 15
th
 grade, OR=1.70, p=<.0001). 
Phase 5 (2005-2007-2008). Women with very low education did not have 
significantly lower folic acid knowledge when compared to women with 12 years of 
education (e.g., ≤8
th
 grade, adjusted model 1, OR=0.88, p=0.64). Statistical significance 
was found in this later period for women with higher education (e.g., ≥16 grade, adjusted 
model 1, OR=3.18, p=<.0001), indicating that women with higher education had folic 
acid knowledge that was significantly higher than women with 12 years of education.  
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Folic Acid Consumption Behavior 
 Phase 3 (1996-1997-1998). When compared with high school educated women, 
women with less than 12 years of education did not have significantly different folic acid 
behavior in the adjusted models. However, women with more than a high school 
education in all models were significantly more likely to take folic acid than their 
counterparts with a high school education (e.g., ≥16
th
 grade, adjusted model 1, OR=1.82, 
p=<.0001). 
 Phase 5 (2005-2007-2008). Similar to Phase 3, when compared with high school 
educated women, women with less than 12 years of education did not have significantly 
different folic acid behavior, but women with more than 12 years of education did have a 
significantly higher likelihood of taking folic acid in all models (e.g.,  ≥16
th
 grade, 
adjusted model 1, OR=2.25, p=<.0001). 
Breastfeeding Knowledge 
 Phase 3 (1996-1997-1998). The only significant difference between women with 
12 years of education and women with other education levels was found for women in 
the highest level of education (i.e., ≥16
th
 grade), where these women reported less 
breastfeeding knowledge in this area in the unadjusted model only (OR=0.58, p=<.0001).  
Phase 5 (2005-2007-2008). Women with no more than an 8
th
 grade education 
were significantly more likely to have heard about breastfeeding than those with a high 
school education in the unadjusted model only (OR=2.50, p=0.03). Women with 16 or 
more years of education were significantly less likely to have knowledge of breastfeeding 
than those women with just a high school education in all three models (i.e., ≥16
th
 grade, 
adjusted model 1, OR=0.62, p=0.01). 
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Breastfeeding Behavior 
 Phase 3 (1996-1997-1998). Women between a 9
th
 – 11
th
 grade education level 
were significantly less likely to breastfeed when compared to those with a high school 
education in all three models (e.g., adjusted model 1, OR=0.64, p=0.04). In the 
unadjusted model, women with an 8
th
 grade education or less were more likely to 
breastfeed their infants than women with a high school education (OR=1.84, p=0.01). 
But, this result did not hold up when covariates were added in the adjusted models. In all 
models, women with more than a high school education were more likely to breastfeed 
than their high school counterparts (e.g., ≥16
th
 grade, adjusted model 1, OR=4.49, 
p=<.0001).  
Phase 5 (2005-2007-2008). Women with an 8
th
 grade education or less were more 
likely to breastfeed their infants than women with a high school education in the 
unadjusted model only (OR=2.79, p=<.0001). Women with more than a high school 
education were more likely to breastfeed than their high school counterparts in all three 
models.  
Infant Sleep Position Knowledge 
Phase 3 (1996-1997-1998). No significant relationship between educational 
attainment and infant sleep position knowledge was found in any of the 3 models. 
Phase 5 (2005-2007-2008). No significance was found for women with less than a 
high school education, indicating no significant difference between this group and 
women with 12 years of education. In the unadjusted model, women with the highest 
level of education were less likely to report they had knowledge of the correct infant 
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sleep position as compared to women with a high school education (OR=0.63, 
p=<.0001). This significant result did not hold for either of the adjusted models.  
Infant Sleep Position Behavior 
Phase 3 (1996-1997-1998). Women between a 9
th
 – 11
th
 grade education level in 
the unadjusted model (OR=0.76, p=0.04) and in the adjusted model 1(OR=0.71, p=0.02) 
were statistically less likely to put their infant to sleep correctly as compared to women 
with a high school education. Women with an 8
th
 grade or less education in adjusted 
model 2 (OR=0.56, p=0.03) were also less likely to put their infant to sleep correctly than 
women with a high school education. A significant difference between women with 12 
years of education and more than 12 years of education was seen in the unadjusted model 
only; women with some college (13
th
 – 15
th
 grades) were slightly less likely to place their 
infant to sleep in the correct position, compared to high school graduates (OR=0.98, 
p=<.0001), while those in the highest education level were more likely to use correct 
infant sleep position (OR=1.52, p=<.0001).  
Phase 5 (2005-2007-2008). Participants with an 8
th
 grade education or less were 
less likely to report proper sleep position for their infant than high school education 
women in both adjusted models (mode1 1, OR=0.54, p=0.01; model 2, OR=0.56, 
p=<.0001). Women in the highest educational level (≥16
th
 grade) were more likely than 
high school graduates to position their infant correctly for sleep in all three models (e.g., 
adjusted model 1, OR=1.35, p=0.03).  
4.4 Specific Aim # 2 Results 
The second specific aim analyzed the trend in both health knowledge and 
behavior in the three areas of folic acid consumption, breastfeeding, and infant sleep 
 49 
  
position separately for each of the five education levels.  For these models, Table 12 
contains the estimated odds ratio on a binary indicator for whether the observation was in 
Phase 5 (=1) or Phase 3 (=0).  An odds ratio greater than one indicates that the positive 
knowledge or behavior variable was higher in Phase 5 than in the earlier Phase 3.  The 
following variables were used to control for confounding in adjusted model 1: age, race, 
ethnicity, income, non-Medicaid insurance, Medicaid, married, other children, multiple 
birth, planned pregnancy, prenatal stress, postpartum depression, and infant in the 
Intensive Care Unit.  Adjusted model 2 utilized only the covariates of age, race, ethnicity, 
income, non-Medicaid insurance, and Medicaid.  The results from an unadjusted model 
are also presented.  As before, a p-value of .05 was used to test for significance in all 
three models.  
Folic Acid Knowledge. Women with a high school education or less in the latter 
time period were significantly more likely to have heard or read that taking folic acid 
would help prevent birth defects when compared to women in Phase 3 (e.g., ≤8
th
 grade, 
adjusted model 1, OR=5.76, p=<.0001). No significant difference was found between 
high school educated women and participants with educational levels past high school. 
Folic Acid Behavior. All three models indicate that women with some college 
(13
th
 – 15
th
 grades) in the latter period of time were less likely to report taking folic acid 
(adjusted model 1, OR=0.67, p=0.02). No other significant trends were found for folic 
acid behavior. 
Breastfeeding Knowledge. No significant difference was found between time 
periods for women with less than a 12
th
 grade education. Women with a high school 
education and beyond in the later period were less likely to report their healthcare 
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provider had discussed breastfeeding with them when compared to women in the early 
Phase (e.g., 12
th
 grade, adjusted model 1, OR=0.67, p=0.04).  
 Breastfeeding Behavior.  In all three models, women of all educational levels in 
Phase 5 were more likely to initiate breastfeeding than women in the earlier Phase (e.g., 
12
th
 grade, adjusted model 1, OR=3.65, p=<.0001).  
Infant Sleep Position Knowledge. Women in the highest educational level in the 
later period were less likely to report that their healthcare provider had spoken with them 
about placing their baby to sleep on his or her back when compared to those in the earlier 
Phase, only in the unadjusted model (OR=0.71, p=0.01). 
 Infant Sleep Position Behavior. Women in the later time period of all education 
levels were more likely to correctly place their infant to sleep on their back when 
compared to the earlier time period. In the adjusted models, a significant difference 
across Phases was found for women ranging from a 9
th 
grade education to those with a 
15
th
 grade educational attainment level (e.g., 12
th
 grade adjusted model 1, OR=1.59, 
p=<.0001).  
 
  
  
CHAPTER 5: DISCUSSION: INTEGRATION OF RESULTS 
 
 
The theoretical underpinnings that guided the present study, the IOM Framework 
(refer to Figure 1) suggests there is an association between literacy and health outcomes 
(Nielsen-Bohlman et al., 2004). Specific to the present study, the health outcomes 
measured were the maternal knowledge and behavior of folic acid, breastfeeding, and 
infant sleep position. As seen in this framework, one’s health literacy has a direct link to 
one’s health outcomes. One’s health literacy is contingent upon one’s literacy (i.e., 
education attainment) and various health contexts. In the present study, many health 
contexts were analyzed as confounders. Literacy was measured using five education 
levels. Two models were analyzed using varying health contexts so that the mediator 
effects could be closely examined. In most cases, when significance was found in one 
model, it was also found in the other model, indicating that all health contexts were 
equally important.  
Several notable statistically significant results emerged regarding women with 
either low education or college education, when compared to women with 12 years of 
education, in terms of their knowledge and behavior in the areas of folic acid 
consumption, breastfeeding, and infant sleep position and will be discussed separately for 
each health outcome. 
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5.1 Folic Acid  
Concerning the first knowledge variable of interest, folic acid, the survey question 
asks the participants (n=8419) if they had ever heard or read that taking the vitamin folic 
acid helps prevent some birth defects. First, the present study found that women with less 
than a high school education had less knowledge of folic acid when compared to women 
with a high school education. In addition, women with some college education were more 
likely to have knowledge of folic acid and consume folic acid when compared to high 
school graduates. Previous research has found similar results. Amitai et al. (2008) found a 
positive relationship when they researched both women’s knowledge and consumption of 
folic acid, examining three years (i.e., 2000, 2002, and 2005) of data separately. Women 
with less than a high school education were less likely to be aware of and have 
knowledge of folic acid when compared to all women of higher education. Sharp et al.’s 
(2009) findings also suggest that women with less than a high school education were 
much less likely to have knowledge of the benefits connected to folic acid consumption. 
When the trend was analyzed in the present study there were two interesting 
findings. First, there was no significant change over time in folic acid knowledge in 
women with more than a high school education. Second, the odds of women with less 
than a high school education having the knowledge of folic acid was greater in the later 
period. It is encouraging that the present study found a positive trend in the area of folic 
acid knowledge among women of low education levels. These findings suggest a growing 
awareness among women in the present study, with less education, about the importance 
of folic acid during pregnancy.  
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One main reason for this increased knowledge of folic acid may be the 
widespread publicity about the Federal Drug Administration’s (FDA) fortification of folic 
acid in grains (Junod, 2009). This initiative, mandated in the late 1990’s, utilized public 
service advertisements to explain folic acid as a food additive. It is imperative for women 
to trust and rely on public service announcements, particularly concerning folic acid 
because it must be consumed prior to a pregnancy to prevent birth defects, or at least in 
the very early weeks of a pregnancy. But, in most instances, a woman would not see her 
healthcare provider, concerning a new pregnancy, until after this critical time period.  
This scenario makes getting important information about folic acid through a healthcare 
provider difficult.  
Additionally, if prenatal care is delayed for any reason, public health 
announcements may be the most effective way to educate women about folic acid. There 
are numerous reasons why women delay formal prenatal care. As one key example, 
women may delay getting healthcare in the event of an unplanned pregnancy (CDC, 
2012c).  The CDC reports that unplanned pregnancies may account for as many as half of 
all pregnancies in the U.S., a number that is close to the proportion of unplanned 
pregnancies reported in the PRAMS data analyzed in the present study (43%; n=8158).   
Even if women do not delay seeking healthcare, many healthcare providers cannot 
schedule the first visit right away. Consequently, there may be a waiting period longer 
than the critical timeframe for taking folic acid in order to prevent birth defects. Clearly, 
women need to learn about the importance of folic acid before the initial prenatal care 
visit. 
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However, previous research does not suggest that women rely on these 
announcements for their health information. Earlier research found the women are more 
likely to take this vitamin based primarily on their healthcare provider recommendations 
(March of Dimes, 2008). When comparing where patients get health information, 
Dawson et al. (2001) found that the women in their study were more likely to report that 
a women’s physician were their primary source of folic acid information, as opposed to 
the media or other sources. Amitai et al.’s (2008) more recent study found the Internet 
and their physician as the two sources that were significantly related to knowledge and 
utilization of folic acid. 
Pertaining to folic acid consumption, the present study found no statistically 
significant differences in actual consumption of folic acid between women with less than 
a high school education and those with a high school education. As far as women with 
higher education, they were more likely to consume folic acid compared to those with a 
high school education. But, no differences were found when analyzing the present study’s 
trend results between the two timeframes, except with women who had completed some 
college (13
th
 – 15
th
 years). These women were less likely to consume folic acid in the 
later period when compared to their counterparts in the earlier period.  
One reason advances were not seen in the present study’s trend might also be 
connected to the government fortification of folic acid in grains as a protective measure 
for infants. Women may erroneously feel they are consuming enough folic acid if they 
are taking these fortified substances and therefore eliminate the supplement (Junod, 
2009). Women may also prefer to consume foods that contain folic acid rather than take a 
supplement, especially during a pregnancy when women are asked to carefully consider 
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what foods they consume. In short, public service announcements are important 
concerning folic acid consumption for pregnant women. These advertisements should 
clarify that the fortification in foods is at an extremely low level. These messages need to 
educate women that it is important to eat fortified foods in addition to taking a daily 
supplement for their folic acid requirements.  
5.2 Breastfeeding 
Concerning the second knowledge variable of interest, breastfeeding, the survey 
question asks the participants if a healthcare provider talked to them during a prenatal 
care visit about breastfeeding their baby. The interest here is beginning an interaction 
with their healthcare provider on breastfeeding, so that pregnant women can get correct 
information from the best source, their healthcare provider. With the exception of one 
unadjusted and one adjusted (model 2) model, no statistically significant differences were 
found in the present study between women with low education and those with a high 
school education. Furthermore, there were also no differences found in the trend between 
the two time periods among low literate women concerning breastfeeding knowledge.   
Women in the highest educational level were less likely to have a healthcare 
provider discuss breastfeeding when compared to women with a high school education. 
The trend for women with higher education attainment found the women in the later time 
period were less likely to have breastfeeding discussions with healthcare providers than 
women in the earlier time period. These findings are in line with the recent CDC (2012b) 
report entitled, the National Survey of Maternity Practices. According to this report, more 
than 96% of hospitals do not fully support breastfeeding since they fail to include staff 
training on breastfeeding education for new mothers. When hospitals do not train their 
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healthcare providers and advocate for breastfeeding, women’s knowledge about 
breastfeeding will suffer. But, promoting breastfeeding is not a high priority for some 
healthcare providers nowadays (Romm, 2011), which, in turn, affects women’s 
breastfeeding behavior. 
In the present study, women with higher education were less likely to report they 
had heard about breastfeeding from their healthcare provider. It is often expected that 
women with low literacy will have trouble understanding complex health information, 
but this difficulty may affect women with some college education as well. Complex 
health information can be a significant problem for individuals regardless of their 
educational background (Nielsen-Bohlman et al., 2004). In a previous study, well-
educated pregnant women, who had access to a wide range of information, still felt 
unprepared for childbirth and motherhood, a result that they attributed to the complexity 
of health information (Carolan, 2007). Women of all educational backgrounds are 
affected by unfamiliar medical terms, terminology, and jargon (Nielsen-Bohlman et al.). 
Perhaps, health care providers assume that women with a higher education already have 
knowledge about the benefits associated with breastfeeding their infant.  
Regarding breastfeeding behavior, significant differences were found in the 
present study. When considering only the adjusted models, women between a 9
th
 – 11
th
 
grade education were less likely to initiate breastfeeding than those with a high school 
education. As expected, the more highly educated women were more likely to breastfeed 
than their counterparts. This significance occurred in all models.  
The present study did have contradictory findings when the unadjusted models 
were considered, which suggests that a number of the confounding variables are strongly 
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related to education in these models. Two examples of confounders not used in this study, 
but theoretically thought to weigh on the decision to breastfeed, are alcohol and smoking. 
Women who want to smoke and drink alcohol may choose not to breastfeed to prevent 
harming their baby. These two variables were considered for inclusion in model 1 for the 
present analysis, but over 50% of the women surveyed did not answer the questions 
pertaining to these two factors. Even if women answered them, there is the possibility 
that the answers are not reliable. Thus, they were not included in model 1. 
Clearly, it is difficult to include all the social and psychological factors that could 
affect a woman’s decision to breastfeed in a retrospective study. Women do not 
breastfeed for many reasons and may base their decision to breastfeed on a number of 
personal or other reasons, including a wide range of employment policies and laws 
concerning breastfeeding. For instance, the prevalence of breastfeeding is notably higher 
in countries where mothers are given paid maternity leave for at least one year 
(Hofvander, 2003). It is only recently in the United States that federal and state lactation 
policies have been implemented (National Conference of State Legislatures, 2012).  As 
one example, President Obama signed a law requiring employers with 50 or more 
employees to provide adequate time to breastfeed for the first year of life (National 
Conference of State Legislatures). The employer does not have to compensate the mother 
for any work time spent expressing breast milk but the employer does have to provide a 
place, other than a bathroom. 
As seen above with breastfeeding knowledge, the importance of breastfeeding 
may not be the main focus for prenatal visits with healthcare providers; yet, its 
importance has received a lot of publicity that may affect a woman’s decision to 
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breastfeed. Organizations, such as the AAP (2005a), ADA (Dobson & Murtaugh, 2004), 
the CDC (2012b), Healthy People 2020, (USDHHS, 2012b) and the WHO (2012) tout 
the importance of breastfeeding. Other groups, such as the La Leche League (2012) and 
numerous birthing and baby centers, have been very instrumental in disseminating 
information about the importance of breastfeeding.  There has also been a great deal of 
information on ‘pumping breast milk’ so that infants can have the benefits of breast milk 
and mothers can be less inconvenienced.  
The present study found a positive trend in breastfeeding behavior in the adjusted 
models at all levels of education. The decision to breastfeed is multifaceted with many 
personal issues weighing in on the decision that have changed over time. There are also 
other considerations concerning breastfeeding. The present study only examined 
initiating breastfeeding, but other aspects of breastfeeding, such as duration and 
exclusivity, are vitally important.  
5.3 Infant Sleep Position 
Regarding knowledge of the final variable examined in the present education 
study, there was only one significant difference between women of all education levels 
when participants were asked if their healthcare provider had talked with them about 
placing their baby to sleep on his or her back. There was also no difference in the trend 
between women in the years 2005-2008 as compared to women a decade earlier in the 
adjusted models.  
 One reason for these results may be due to the complexity of the information 
concerning infant sleep position. Some experts in this area are fearful that people of all 
educational backgrounds do not understand the importance of placing their infant to sleep 
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on his or her back (Hsu, 2012).  Other experts are worried some women do not 
understand the consequences of not placing their infant to sleep on their back, while other 
women may feel the problems no longer exist (O’Keefe, 2011). As a means of verifying 
these concerns, the AAP is currently making changes in the recommendations on this 
topic (O’Keefe).  The AAP has issued a new policy statement and new public service 
announcements are proposed to replace the ‘Back to Sleep’ Campaign (Hsu). These 
announcements include the acronym, ‘ABC,’ standing for: ‘Alone, Back, Crib’ and a 
message of ‘Sleep Safe,’ which may alleviate some confusion about the correct infant 
sleep position. 
The present study found, with regards to the behavior of infant sleep position, 
women with less than a 12
th
 grade education were less likely to use the back position than 
mothers with a high school education. As for women with the highest education level, the 
present study found they were more likely to use the correct infant sleep position than 
their high school counterparts. Additionally, the trend analysis indicated women, of all 
educational backgrounds, in the later time period were more likely to place their infant to 
sleep on their back compared to women a decade earlier. 
The present study findings are in agreement with many previous studies that also 
found this positive relationship. For example, Corwin et al. (2003) found the positive 
relationship between education and infant sleep position. However, these researchers also 
found that the percentages of women placing their babies to sleep on their back in both 
categories were below national goals. Ottolini et al. (1999), likewise, found a positive 
relationship between education and infant sleep position, but also found that not many 
healthcare providers are mentioning infant sleep position to women on subsequent clinic 
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visits. This finding is important to literacy research, since women with less education, 
often need health information explained to them many times (Nielsen-Bohlman et al., 
2004). On the other hand, health care providers may erroneously assume that women 
with higher education already have knowledge of the importance of placing an infant on 
their back to sleep. 
5.4 Study Limitations  
One of the most significant limitations of the present study is that health literacy, 
as a variable, is difficult to measure, especially when one of the three standardized 
assessment instruments (i.e., REALM, TOFHLA, and NVS) are not utilized. Therefore, 
researchers must identify an appropriate proxy for health literacy, such as educational 
attainment. Although not a perfect measure for health literacy, educational attainment at 
least enables researchers to further study literacy as related to one’s health. 
In addition to looking at the findings separately for each of these individual 
variables: folic acid, breastfeeding, and infant sleep position; there are further 
explanations that may explain these results when looking at the data collectively. One 
reason for some conflicting findings may be due to the way this research was designed 
because a conservative approach was taken for the analyses. That is, a high school 
education was used as the referent category rather than use the highest education level, 
which may have affected statistical significance. In this study, those with less education 
were compared to those with a high school education and those with higher levels of 
education were also compared to those with a high school education. The results may be 
been different if the referent category was the highest potential completion level.  
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 Furthermore, as in any study utilizing secondary data, missing data was a concern. 
However, one advantage to using the PRAMS (2012) data is that it utilizes weighted 
adjustments to compensate for participant noncoverage and nonresponse. Another 
advantage to using the PRAMS (2012) data in the present literacy study was that it 
requires all participants to have recorded their highest-grade completion, which means 
missing data in education were a very minor concern. As noted earlier, there were a total 
of only 30 participants, out of over 11,000, who were omitted from this study due to 
missing education. 
In the present study, two additional steps were taken to compensate for missing 
data. First, for each confounding variable with more than 10% missing values, a dummy 
variable was created to indicate whether the observation had missing data for the 
variable, which allowed these individuals to be included in the analyses. Second, two 
models were analyzed. In the first adjusted model, all confounders theoretically identified 
as potentially important to the study were included, while the second adjusted model was 
more parsimonious and included only the variables of age, race, ethnicity, income, non-
Medicaid insurance, and Medicaid. The results of the two models could be compared to 
each other and to the unadjusted results to test for the robustness of the findings to the 
inclusion or exclusion of sets of confounding variables.  
Likewise, as is common with surveys, the accuracy of the information cannot be 
verified in a retrospective study design. Recall bias is problematic in a survey designed as 
the present study, whereas answers on the survey are either exaggerated or 
underestimated depending on the specific pregnancy and birthing experiences (Sica, 
2006).  Survey responses concerning health-related matters and using medical 
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terminology could be difficult for women of all educational backgrounds to comprehend 
and remember, but may affect those with low education disproportionally, thus affecting 
the results, which leads to a bias in either direction.  
It is also possible that there was selection bias in the overall make-up of the 
respondents since there is a chance that women with low literacy may have been less 
likely to understand the written survey and to complete and return a self-administered 
questionnaire. However, the PRAMS (2012) data accounts for this variance by providing 
sample weights that allow the researcher to adjust for lower response rates for certain 
population subgroups. The PRAMS also reduces this bias because researchers make 
several attempts to get a completed survey back from each randomized participant. When 
a survey is not returned, the researchers will contact the participant numerous times and 
try to complete the survey by telephone.  
Furthermore, the participants in this study were being asked to recall their 
knowledge from before and at the beginning of their pregnancy. It may be difficult for 
participants to discern their knowledge level at that earlier point in time. This is 
especially true during a pregnancy when women may be overwhelmed with a lot of new 
and complex information that they find difficult to comprehend. 
Because a secondary dataset was utilized, there was also no way to control for any 
important health characteristics, such as pre-existing conditions before or during the 
pregnancy. For instance, in a breastfeeding study, it would be useful to control for the 
mother returning to work, but this was not asked in Phase 3 of the PRAMS (2012) 
survey. Mothers may not initiate breastfeeding because they are returning back to work 
shortly after their infant’s birth. Similarly, it would have been beneficial to control for 
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paternal acceptance of breastfeeding, as this would affect a woman’s breastfeeding 
decision. Another health context that was not considered, yet previous research has found 
to be important is previous sexual abuse, which can cause a woman not to consider 
breastfeeding (Prentice, Lu, Lange, & Halfon, 2002).  The present study could not control 
for some lifestyle considerations because they were not asked on the PRAMS (2012) 
survey.  
Generalizability of the present study is limited to North Carolina as a single-state 
study using data from several years. The results cannot be generalized across other years, 
to other states, or beyond women whose pregnancies resulted in outcomes other than a 
live birth. 
5.5 Recommendations for Future Research 
 There are several key recommendations for future research, regarding maternal 
women with low literacy when considering their health knowledge and behavior of 
important health information. First, and probably most importantly, research is needed in 
the area of literacy, health literacy, and educational differences. Specifically, more 
research is needed to delineate how these terms correlate and how their differences are 
reported analytically. Health literacy researchers are very aware of the differences in 
these terms on a theoretical level, but research is needed to explore associations more 
fully in all groups of people. Because health literacy is not well measured, additional time 
should be spent trying to create a worthwhile instrument that captures all of the concepts 
associated with it, in one short tool. As noted earlier, when one of the three standardized 
measures of health literacy are not employed in a research study, it is challenging to 
compare and contrast the results across health literacy studies. 
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  Furthermore, a larger study including the knowledge and behavior of other 
important health concerns for pregnant women is warranted. It is suggested that the 
Health Literacy Framework (Nielsen-Bohlman et al., 2004) is used for those studies as 
well. This additional research would begin to assemble a knowledge base concerning 
women with low education and information related to a pregnancy. Also, the present 
literature review found significant gaps in the knowledge of low education in pregnant 
women of different race and ethnicities. For example, Chin et al. (2008) found no 
significant interaction between education levels of blacks versus whites related to 
initiating breastfeeding, whereas Krause and Lovelady (2011) found education had an 
effect with black mothers but not with white mothers. This is an area that needs to be 
fully explored along with cultural considerations. Socioeconomic factors should also be 
explored in relation to maternal women and their educational level. Research in this area 
may lead to an examination of the effects of reducing health disparities for certain groups 
of people.  
 For instance, some of the health contexts used in the present study are pertinent to 
maternal women and should be investigated more fully. More than 80% of women in the 
U.S. will become pregnant and give birth to at least one child (CDC, 2012d). One-third of 
these women will suffer pregnancy complications, like postpartum depression or prenatal 
stress. Some of the complications may harm the infant, causing the infant to be placed in 
the Intensive Care Unit.  
 Other considerations would include the use of longitudinal study and qualitative 
research study designs. For example, studying the health outcomes related to women with 
low literacy in subsequent pregnancies over time could follow key health outcomes of 
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their offspring. In addition, pregnant women are suitable for qualitative research and 
possibly much more can be learned through a focus group session with several well-
planned questions over several meetings. Not only will this provide good research results, 
but the participants can also learn about their pregnancy in the process. 
5.6 Implications for Policy and Practice 
 
The major implication of the present study is that some women in North Carolina 
are not receiving the health information they need to make positive choices concerning a 
pregnancy. The infant mortality rate of mothers with less than a high school education 
was 49% higher than the rate of mothers who complete 16 or more years of education 
(Mathews, Marian, & MacDorman, 2007). One main reason for this may be due to the 
fact that mothers are not equipped with proper health information pertinent to their care. 
As a result, they may be unable to follow health directions, which can lead to a wide 
array of infant problems, such as birth defects, a failure to thrive, or the most detrimental, 
infant death. 
This suggestion is, of course, not entirely based on one’s educational background, 
although this may be a significant source of the problem. Some consequences of poor 
birth outcomes may be alleviated by a national strategy aimed at increasing healthcare 
provider awareness of health literacy issues. This could lead to health literacy screenings 
and assessments of a patient’s health knowledge before and after giving birth and could 
be expanded and applicable to other health situations as well.  
Identifying women’s knowledge level of applicable health information is key to a 
successful pregnancy and early motherhood. Healthcare providers need to be aware of 
when their clients do not understand information and these providers must find the time 
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to go over educational information with their patients and ensure they understand it. 
The needs of maternal women would be served more holistically with the 
introduction of policy and practice regulations regarding pre-conception counseling and 
early prenatal care. Enactment of these policies could include a plethora of information 
pertinent to women of childbearing age. These regulations are especially important to 
information about folic acid because this vitamin must be taken before conception. This 
type of counseling would also benefit the large number of women who have unplanned 
pregnancies. 
5.7 Significance  
In each of the three areas researched in the present study, advances are evident. 
Concerning folic acid, foods are being fortified with this vitamin and there is research 
being conducted on increasing that amount of fortification (Junod, 2009). Carefully 
planned public service announcements are a main source of folic acid information for 
maternal women, especially for women of low education. Regarding breastfeeding, new 
national and state enactments are making it easier for women to breastfeed in public 
(National Conference of State Legislatures, 2012), in the hopes women will initiate 
breastfeeding. The results of this study provide empirical support as the relationship 
between maternal knowledge and breastfeeding her infant. Pertaining to infant sleep 
position, again new policies are being developed for easier to understand public service 
announcements without catchy slogans (Hsu, 2012), which are sometimes hard for those 
with low literacy to understand the significance. The findings from this study suggest that 
folic acid knowledge and behavior, breastfeeding behavior, and infant sleep position 
behavior may be contingent upon ones education background. Additional research is 
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needed in all these areas concerning ones literacy level, but particularly concerning 
knowledge of breastfeeding and infant sleep position. 
These advances are helpful to maternal women and they are also helpful to 
healthcare providers because there is so much information to go over with pregnant 
women in a short clinic visit. Information concerning women’s health knowledge and 
subsequent behavior regarding various maternal health concerns during a pregnancy is 
crucial to the health outcomes of women and their infants.  
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Table 1:  Definitions of Key Terms: Literacy, Health Literacy, Maternal Health Literacy, 
and Educational Attainment         
                                 
Term 
           
Conceptual Definition (Source) 
 
Literacy  
        
     Defined by the National Assessment of  
     Adult Literacy (NAAL) 
An individual’s ability to use printed and 
written information to function in society, 
to achieve one's goals, and to develop one's 
knowledge and potential. 
(NAAL, 2010). 
 
Literacy 
           
     Defined for this study 
The knowledge people have acquired 
through the years of formal education.  
 
 
Health Literacy  
 
      Defined by the AMA in 1998 
 
A patient’s ability to obtain, process, and 
understand basic health information and 
services needed to make appropriate health 
decisions.(AMA, 2012) 
Health Literacy  
 
     Defined by the WHO in 1998 
 
Health literacy represents the cognitive and 
social skills, which determine the 
motivation and ability of individuals to gain 
access to, understand and use information 
in ways which promote and maintain good 
health. Health literacy means more than 
being able to read pamphlets and 
successfully make appointments. By 
improving people’s access to health 
information and their capacity to sue it 
effectively, health literacy is critical 
empowerment. (Nutbeam, 1998) 
 
Maternal Health Literacy 
 
     Defined by Renkert & Nutbeam in 2001 
 
The cognitive and social skills which 
determine the motivation and ability of 
women to gain access to, understand, and 
use information in ways that promote and 
maintain their health and that of their 
children.”  
(Renkert & Nutbeam, 2001, p. 382)  
 
Educational Attainment 
 
     Defined by PRAMS (2012)      
 
Total years of formal education. 
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ti
v
e 
o
f 
ag
e 
o
r 
p
ar
it
y
, 
w
as
 
th
e 
m
aj
o
r 
fa
ct
o
r 
d
et
er
m
in
in
g
 
b
et
te
r 
k
n
o
w
le
d
g
e 
o
f 
fo
li
c 
ac
id
 
in
 
p
re
g
n
an
c
y
 
(p
 
<
 
0
.0
0
1
).
 
 A
lm
o
st
 8
0
%
 o
f 
th
e 
p
ar
ti
ci
p
an
ts
 h
ad
 h
ea
rd
  
o
f 
F
A
, 
b
u
t 
n
o
t 
ev
en
 h
al
f 
o
f 
th
em
 h
ad
 
ac
cu
ra
te
 k
n
o
w
le
d
g
e 
ab
o
u
t 
th
e 
ro
le
 o
f 
F
A
 i
n
 
p
re
v
en
ti
n
g
 b
ir
th
 d
ef
ec
ts
. 
 
 
B
a
y
k
an
, 
O
zt
u
rk
, 
P
o
y
rr
az
o
g
lu
, 
&
 G
u
n
 
 (2
0
1
0
) 
 
 
T
o
 i
n
v
es
ti
g
at
e 
w
o
m
en
’s
 a
w
ar
en
es
s,
 
k
n
o
w
le
d
g
e,
 a
n
d
 
b
eh
av
io
rs
 r
el
ev
an
t 
to
 
fo
li
c 
ac
id
 i
n
ta
k
e 
 
C
ro
ss
-
se
ct
io
n
al
 
st
u
d
y
 
1
,0
8
3
 
T
u
rk
is
h
 
w
o
m
en
 
ag
ed
 
1
5
–
4
9
 
y
ea
rs
 
 
E
d
u
ca
ti
o
n
: 
 (1
) 
<
 h
ig
h
 s
ch
o
o
l 
(n
=
6
9
9
) 
 (2
) 
h
ig
h
 s
ch
o
o
l 
g
ra
d
u
at
e 
(n
=
2
5
9
) 
 (3
) 
U
n
iv
er
si
ty
 
g
ra
d
u
at
e 
 
(n
=
 1
2
5
) 
 
W
o
m
en
 o
ld
er
 t
h
an
 3
5
 a
n
d
 l
es
s 
ed
u
ca
te
d
 
w
o
m
en
 w
er
e 
m
o
re
 u
n
aw
ar
e 
o
f 
fo
li
c 
ac
id
. 
 R
es
u
lt
s 
al
so
 s
h
o
w
ed
 t
h
at
 w
o
m
en
 w
it
h
 h
ig
h
 
sc
h
o
o
l 
ed
u
ca
ti
o
n
 w
er
e 
se
v
en
 t
im
es
 (
O
R
 
7
.4
1
3
, 
C
I 
3
.0
6
7
–
1
7
.9
2
0
) 
an
d
 w
o
m
en
 w
it
h
 
le
ss
 t
h
an
 a
 h
ig
h
 s
ch
o
o
l 
ed
u
ca
ti
o
n
 w
er
e 
3
4
 
ti
m
es
 u
n
aw
ar
e 
o
f 
fo
li
c 
ac
id
 (
O
R
 3
4
.4
8
6
, 
C
I 
1
4
.7
2
6
–
8
0
.7
6
1
) 
th
an
 u
n
iv
er
si
ty
 g
ra
d
u
at
es
. 
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
 
L
an
tz
, 
 
E
d
m
u
n
d
so
n
, 
K
is
el
y
, 
&
 
M
ac
L
el
la
n
 
 (2
0
1
0
) 
T
o
 d
et
er
m
in
e:
  
(1
) 
th
e 
p
re
v
al
en
ce
 o
f 
p
er
ic
o
n
ce
p
tu
al
 f
o
li
c 
ac
id
 s
u
p
p
le
m
en
ta
ti
o
n
 
in
 N
o
v
a 
S
co
ti
a 
 (2
) 
th
e 
so
u
rc
es
 o
f 
ed
u
ca
ti
o
n
 r
eg
ar
d
in
g
 
fo
li
c 
ac
id
 
su
p
p
le
m
en
ta
ti
o
n
 
 (3
) 
th
e 
fa
ct
o
rs
  
 as
so
ci
at
ed
 w
it
h
 l
ac
k
 o
f 
o
r 
im
p
ro
p
er
ly
 t
im
ed
 
fo
li
c 
ac
id
 
su
p
p
le
m
en
ta
ti
o
n
 s
o
 
th
at
 t
h
o
se
 a
t 
ri
sk
 o
f 
n
o
t 
u
si
n
g
 f
o
li
c 
ac
id
  
su
p
p
le
m
en
ta
ti
o
n
 c
o
u
ld
 
b
e 
id
en
ti
fi
ed
. 
 
C
ro
ss
-
se
ct
io
n
al
 
st
u
d
y
 
4
8
4
 
C
an
ad
ia
n
 
w
o
m
en
 o
f 
lo
w
 s
o
ci
o
- 
ec
o
n
o
m
ic
  
st
at
u
s 
E
d
u
ca
ti
o
n
: 
 (1
) 
≤
 H
ig
h
 s
ch
o
o
l 
d
ip
lo
m
a 
(n
=
4
0
%
) 
 (2
) 
U
n
d
er
g
ra
d
u
at
e 
d
eg
re
e,
 (
n
=
4
6
%
) 
 
 (3
) 
P
o
st
g
ra
d
u
at
e 
(n
=
1
1
%
) 
O
ld
er
 a
g
e,
 a
 h
ig
h
er
 l
ev
el
 o
f 
ed
u
ca
ti
o
n
, 
p
re
v
io
u
s 
p
re
g
n
an
c
y
, 
b
ei
n
g
 a
d
v
is
ed
 t
o
 t
ak
e 
fo
li
c 
ac
id
 a
n
d
 p
la
n
n
ed
 p
re
g
n
an
c
y
 w
er
e 
si
g
n
ifi
ca
n
tl
y
 a
ss
o
ci
at
ed
 w
it
h
 t
ak
in
g
 f
o
li
c 
ac
id
 a
p
p
ro
p
ri
at
el
y
 o
n
 u
n
iv
ar
ia
te
 a
n
al
y
si
s.
 
 M
u
lt
iv
ar
ia
te
 a
n
al
y
si
s 
(a
d
ju
st
ed
 o
d
d
s 
ra
ti
o
) 
fo
u
n
d
 t
h
at
 a
 h
ig
h
er
 l
ev
el
 o
f 
ed
u
ca
ti
o
n
, 
p
la
n
n
ed
 p
re
g
n
an
c
y
 a
n
d
 b
ei
n
g
 a
d
v
is
ed
 t
o
 
ta
k
e 
fo
li
c 
ac
id
 b
y
 a
 f
am
il
y
 p
h
y
si
ci
an
 w
er
e 
in
d
ep
en
d
en
tl
y
 a
ss
o
ci
at
ed
 w
it
h
 a
p
p
ro
p
ri
at
e 
u
se
 o
f 
fo
li
c 
ac
id
. 
  
R
as
m
u
ss
en
 
  (2
0
1
0
) 
 
T
o
 i
n
v
es
ti
g
at
e 
p
re
g
n
an
t 
w
o
m
en
’s
 
k
n
o
w
le
d
g
e 
ab
o
u
t 
an
d
 
in
ta
k
e 
o
f 
fo
li
c 
ac
id
 
su
p
p
le
m
en
ta
ti
o
n
 i
n
 
C
ro
ss
-
se
ct
io
n
al
 
st
u
d
y
 
8
4
 
p
re
g
n
an
t 
w
o
m
en
 
w
it
h
 a
 
m
id
w
if
e 
H
ig
h
es
t 
ed
u
ca
ti
o
n
al
 l
ev
el
: 
 (1
) 
9
th
/1
0
th
 g
ra
d
e 
fr
o
m
 p
u
b
li
c 
sc
h
o
o
l 
S
ta
ti
st
ic
al
ly
 s
ig
n
if
ic
an
t 
co
rr
el
at
io
n
 b
et
w
ee
n
 
h
ig
h
er
 e
d
u
ca
ti
o
n
al
 l
ev
el
 a
n
d
 k
n
o
w
le
d
g
e 
ab
o
u
t 
fo
li
c 
ac
id
 s
u
p
p
le
m
en
ta
ti
o
n
 i
n
 
ac
co
rd
an
ce
 w
it
h
 n
at
io
n
al
 r
ec
o
m
m
en
d
at
io
n
 
(R
R
 =
1
.3
 (
0
.9
7
; 
1
.7
),
 p
=
0
.0
3
).
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
re
la
ti
o
n
 t
o
 p
re
g
n
an
c
y
 
co
n
su
lt
at
i
o
n
  
(2
) 
U
p
p
er
 
se
co
n
d
ar
y
 s
ch
o
o
l 
o
r 
co
rr
es
p
o
n
d
in
g
 
le
v
el
 
(3
) 
S
h
o
rt
 f
u
rt
h
er
 
ed
u
ca
ti
o
n
 
(4
) 
B
ac
h
el
o
r 
le
v
el
 
o
r 
co
rr
es
p
o
n
d
in
g
 
le
v
el
  
(5
) 
M
as
te
rs
 d
eg
re
e 
o
r 
co
rr
es
p
o
n
d
in
g
 
le
v
el
 
(6
) 
S
tu
d
en
ts
 
  
S
u
k
ch
an
, 
 
L
ia
b
su
et
ra
k
u
l,
C
h
o
n
g
su
v
iv
at
w
o
n
g
, 
 
S
o
n
g
w
at
h
an
a,
 
S
o
rn
sr
iv
ic
h
a,
 
&
K
u
n
in
g
 
 (2
0
1
0
) 
T
o
 d
es
cr
ib
e 
th
e 
p
re
v
al
en
ce
 o
f 
n
u
tr
ie
n
t 
in
ad
eq
u
ac
y
 
an
d
 a
ss
es
s 
fa
ct
o
rs
 
as
so
ci
at
ed
 w
it
h
 
n
u
tr
ie
n
t 
in
ad
eq
u
ac
y
 
A
 h
o
sp
it
al
-
b
as
ed
 
cr
o
ss
-
se
ct
io
n
al
 
su
rv
e
y
 
4
0
0
 
p
re
g
n
an
t 
T
h
ai
la
n
d
 
w
o
m
en
 
w
h
o
 
at
te
n
d
ed
 
an
te
n
at
al
 
ca
re
 
cl
in
ic
s 
E
d
u
ca
ti
o
n
: 
 (1
) 
P
ri
m
ar
y
 
 (2
) 
S
ec
o
n
d
ar
y
  
 (3
) 
H
ig
h
er
 t
h
an
 
se
co
n
d
ar
y
 s
ch
o
o
l 
W
o
m
en
 w
it
h
 a
 p
ri
m
ar
y
 s
ch
o
o
l 
ed
u
ca
ti
o
n
 
w
er
e 
at
 a
 h
ig
h
 r
is
k
 f
o
r 
in
ad
eq
u
ac
y
 o
f 
m
o
st
 
n
u
tr
ie
n
ts
. 
 E
d
u
ca
ti
o
n
 w
as
 f
o
u
n
d
 t
o
 h
av
e 
a 
co
n
si
st
en
t 
ef
fe
ct
 o
n
 i
n
ad
eq
u
ac
y
 o
f 
al
m
o
st
 a
ll
 
n
u
tr
ie
n
ts
. 
W
o
m
en
 w
h
o
 h
ad
 a
 p
ri
m
ar
y
 
ed
u
ca
ti
o
n
 o
r 
le
ss
 w
er
e 
1
.5
-3
 t
im
es
 m
o
re
 
li
k
el
y
 t
o
 h
av
e 
n
u
tr
ie
n
t 
in
ad
eq
u
ac
y
. 
 
T
in
k
er
, 
C
o
g
sw
el
l,
 
D
ev
in
e,
 &
 
T
o
 d
es
cr
ib
e 
h
o
w
 
d
if
fe
re
n
t 
so
u
rc
es
 o
f 
fo
li
c 
ac
id
 c
o
n
tr
ib
u
te
 t
o
 
R
et
ro
sp
ec
ti
v
e,
 
se
co
n
d
ar
y
 
D
at
a 
o
n
 
2
6
1
7
 
n
o
n
p
re
g
-
E
d
u
ca
ti
o
n
al
 
at
ta
in
m
en
t 
w
as
 
b
as
ed
 o
n
 t
h
e 
W
o
m
en
 w
it
h
 h
ig
h
er
 e
d
u
ca
ti
o
n
 w
er
e 
m
o
re
 
li
k
el
y
 t
h
an
 w
o
m
en
 w
it
h
 a
 h
ig
h
 s
ch
o
o
l 
ed
u
ca
ti
o
n
 o
r 
eq
u
iv
al
en
t 
to
 t
ak
e 
a 
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
B
er
ry
  
 (2
0
1
0
) 
ac
h
ie
v
in
g
 t
h
e 
re
co
m
m
en
d
ed
 u
su
al
 
d
ai
ly
 i
n
ta
k
e 
 
an
al
y
si
s 
n
an
t 
U
.S
. 
w
o
m
en
 
ag
ed
 1
5
–
 
4
4
 y
ea
rs
 
h
ig
h
es
t 
le
v
el
 o
f 
sc
h
o
o
l 
 
co
m
p
le
te
d
 
 (1
)L
es
s 
th
an
 h
ig
h
 
sc
h
o
o
l 
 
(2
) 
sc
h
o
o
l 
g
ra
d
u
at
e 
o
r 
G
E
D
  
(3
)M
o
re
 t
h
an
 h
ig
h
 
sc
h
o
o
l 
 
(4
)M
is
si
n
g
 
 
su
p
p
le
m
en
t 
co
n
ta
in
in
g
 f
o
li
c 
ac
id
 
(P
re
v
al
en
ce
 r
at
io
=
1
.6
5
; 
9
5
%
 C
I=
1
.2
8
- 
2
.1
2
).
 
B
ro
u
g
h
, 
 
R
ee
s,
  
C
ra
w
fo
rd
, 
&
 
D
o
rm
an
 
 (2
0
0
9
) 
 
E
x
p
lo
re
d
  
p
er
ic
o
n
ce
p
ti
o
n
 f
o
li
c 
ac
id
 s
u
p
p
le
m
en
t 
u
se
 i
n
 
a 
so
ci
al
ly
 d
ep
ri
v
ed
, 
 
et
h
n
ic
al
ly
 d
iv
er
se
 
p
o
p
u
la
ti
o
n
 
 
C
ro
ss
-
se
ct
io
n
al
 
st
u
d
y
 
4
0
2
 
p
re
g
n
an
t 
w
o
m
en
 i
n
 
th
e 
fi
rs
t 
 
 tr
im
es
te
r 
o
f 
p
re
g
n
an
c
y
 
in
 E
as
t 
L
o
n
d
o
n
 
H
ig
h
es
t 
m
at
er
n
al
 
q
u
al
ifi
ca
ti
o
n
  
(1
)N
o
n
e 
 
 (2
) 
G
C
S
E
/O
 
le
v
el
/C
S
E
  
 (3
) 
A
 l
ev
el
/ 
N
V
Q
/H
N
 
 (4
) 
D
eg
re
e/
 
P
ro
fe
ss
io
n
al
 
   
M
o
th
er
s 
fr
o
m
 h
ig
h
er
 s
o
ci
al
 g
ro
u
p
s 
o
r 
w
it
h
 
h
ig
h
er
 l
ev
el
s 
o
f 
ed
u
ca
ti
o
n
 w
er
e 
m
o
re
 l
ik
el
y
 
to
 u
se
 f
o
li
c 
ac
id
 a
n
d
 s
ta
rt
ed
 t
ak
in
g
 i
t 
ea
rl
ie
r.
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
C
o
o
n
ro
d
, 
B
ru
ce
, 
 
M
al
co
lm
, 
D
ra
ch
m
an
, 
&
 
F
re
y
  
 (2
0
0
9
) 
  
T
o
 d
et
er
m
in
e 
k
n
o
w
le
d
g
e 
an
d
 
at
ti
tu
d
es
 r
eg
ar
d
in
g
 
p
re
co
n
ce
p
ti
o
n
 c
ar
e 
in
 
a 
lo
w
-i
n
co
m
e 
M
ex
ic
an
  
A
m
er
ic
an
 p
o
p
u
la
ti
o
n
 
C
ro
ss
-
se
ct
io
n
al
 
su
rv
e
y
  
3
0
5
 
re
p
ro
d
u
c-
  
ti
v
e-
ag
e 
w
o
m
en
 a
t 
an
 u
rb
an
 
p
u
b
li
c 
h
o
sp
it
al
  
E
d
u
ca
ti
o
n
: 
 (1
) 
<
 1
2
 
 (2
) 
1
2
 
 (3
) 
≥
1
2
 
A
w
ar
en
es
s 
o
f 
fo
li
c 
ac
id
 b
en
efi
ts
 i
n
 
p
re
g
n
an
c
y
 d
ec
re
as
ed
 w
it
h
 y
o
u
n
g
er
 a
g
e 
an
d
 
lo
w
er
 e
d
u
ca
ti
o
n
. 
 A
n
 e
ff
ec
t 
w
as
 f
o
u
n
d
 b
y
 
ag
e 
b
u
t 
n
o
t 
b
y
 e
d
u
ca
ti
o
n
. 
  
F
au
zi
, 
M
cK
en
n
a,
  
Y
u
so
ff
, 
&
 
R
ah
m
an
, 
 
 (2
0
0
9
) 
T
o
 d
et
er
m
in
e 
th
e 
aw
ar
en
es
s 
an
d
 u
se
 o
f 
fo
li
c 
ac
id
 a
n
d
 
d
et
er
m
in
e 
th
ei
r 
re
la
ti
o
n
 t
o
 m
at
er
n
al
 
so
ci
o
-d
em
o
g
ra
p
h
ic
 
fa
ct
o
rs
 
C
ro
ss
-
se
ct
io
n
al
 
st
u
d
y
 
1
9
4
 
W
o
m
en
  
M
al
ay
si
an
 
w
o
m
en
 o
f 
ch
il
d
b
ea
ri
n
g
 a
g
e,
 
ag
ed
 1
8
-
4
5
 
E
d
u
ca
ti
o
n
: 
 
 (1
)<
 H
ig
h
 s
ch
o
o
l 
  (2
)H
ig
h
 s
ch
o
o
l 
 
 (3
) 
C
o
ll
eg
e/
 
U
n
iv
er
si
ty
 
M
ar
ri
ed
 p
re
g
n
an
t 
w
o
m
en
 a
g
ed
 2
5
-3
2
, 
w
it
h
 
b
et
te
r 
ed
u
ca
ti
o
n
 a
n
d
 h
ig
h
er
 i
n
co
m
e 
h
ad
 a
 
si
g
n
if
ic
an
t 
as
so
ci
at
io
n
 w
it
h
 g
re
at
er
 f
o
li
c 
ac
id
 a
w
ar
en
es
s 
(p
 <
 0
.0
5
).
 
 T
h
er
e 
w
er
e 
m
ar
k
ed
 d
if
fe
re
n
ce
s 
in
 
aw
ar
en
es
s 
ac
co
rd
in
g
 t
o
 e
d
u
ca
ti
o
n
 l
ev
el
. 
A
m
o
n
g
 c
o
ll
eg
e/
u
n
iv
er
si
ty
 g
ra
d
u
at
e 
w
o
m
en
, 
9
2
.3
%
 h
ad
 h
ea
rd
 o
r 
re
ad
 a
b
o
u
t 
fo
li
c 
ac
id
, 
co
m
p
ar
ed
 t
o
 o
n
ly
 5
3
.7
%
 a
m
o
n
g
 
w
o
m
en
 w
it
h
 l
es
s 
th
an
 h
ig
h
 s
ch
o
o
l 
 
ed
u
ca
ti
o
n
 (
p
 <
 0
.0
0
1
).
  
 C
o
ll
eg
e/
u
n
iv
er
si
ty
 e
d
u
ca
te
d
 w
o
m
en
 w
er
e 
al
so
 3
.2
 t
im
es
 m
o
re
 l
ik
el
y
 t
o
 k
n
o
w
 t
h
at
 
m
u
lt
iv
it
am
in
/f
o
li
c 
ac
id
 c
o
u
ld
 r
ed
u
ce
 
N
eu
ra
l 
T
u
b
e 
D
ef
ec
ts
 r
is
k
 (
p
 <
 0
.0
0
1
) 
an
d
 
w
er
e 
tw
ic
e 
m
o
re
 a
w
ar
e 
o
f 
it
s 
p
re
co
n
ce
p
tu
al
 
n
ee
d
 t
h
an
 l
es
s 
th
an
 h
ig
h
 s
ch
o
o
l 
ed
u
ca
te
d
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
w
o
m
en
 (
p
 =
 0
.0
0
2
).
  
 
M
o
ls
te
r,
 
S
am
an
ek
, 
 
B
o
w
er
, 
&
 
O
’L
ea
ry
 
 (2
0
0
9
) 
T
o
 m
ea
su
re
 b
as
el
in
e 
fo
la
te
 k
n
o
w
le
d
g
e 
o
f 
fo
la
te
 a
w
ar
en
es
s,
 
k
n
o
w
le
d
g
e 
o
f 
p
re
g
n
an
c
y
-r
el
ev
an
t 
p
u
b
li
c 
h
ea
lt
h
 m
es
sa
g
es
 
an
d
 c
o
n
su
m
er
 
b
eh
av
io
rs
 
C
ro
ss
-
se
ct
io
n
al
 
te
le
p
h
o
n
e 
su
rv
e
y
 
1
0
0
0
  
W
es
te
rn
 
A
u
st
ra
li
an
 
re
si
d
en
ts
 
ag
ed
 ≥
1
8
 
y
ea
rs
, 
re
cr
u
it
ed
 
ra
n
d
o
m
ly
  
H
ig
h
es
t 
ed
u
ca
ti
o
n
 
le
v
el
: 
 (1
) 
<
y
ea
r 
1
2
 a
t 
se
co
n
d
ar
y
 s
ch
o
o
l 
 (2
) 
y
ea
r 
1
2
 &
/o
r 
p
o
st
-s
ec
o
n
d
ar
y
  
A
ss
o
ci
at
io
n
s 
w
er
e 
d
et
ec
te
d
 b
et
w
ee
n
 
k
n
o
w
le
d
g
e,
 c
o
n
su
m
er
 b
eh
av
io
rs
 &
 s
o
ci
-
ec
o
n
o
m
ic
 i
n
d
ic
at
o
rs
 i
n
cl
u
d
in
g
 l
ev
el
 o
f 
ed
u
ca
ti
o
n
. 
 
 T
h
e 
o
d
d
s 
w
er
e 
si
g
n
if
ic
an
tl
y
 l
o
w
er
 f
o
r 
th
o
se
 
w
it
h
 <
 1
2
 y
ea
rs
 o
f 
ed
u
ca
ti
o
n
  
(O
R
ad
j =
0
.4
).
 
 
S
h
ar
p
, 
N
a
y
lo
r,
  
C
ai
, 
H
y
d
er
, 
 
C
h
an
d
ra
, 
&
 
G
u
il
lo
ry
  
 (2
0
0
9
) 
 
T
o
 a
ss
es
s 
w
o
m
en
’s
 
se
lf
-r
ep
o
rt
ed
 
aw
ar
en
es
s,
 k
n
o
w
le
d
g
e 
an
d
 u
se
 o
f 
fo
li
c 
ac
id
 
C
ro
ss
-
se
ct
io
n
al
, 
ra
n
d
o
m
 
d
ig
it
-
d
ia
li
n
g
, 
co
m
p
u
te
r-
as
si
st
ed
 
te
le
p
h
o
n
e 
in
te
rv
ie
w
s 
 
 
2
5
0
 
K
an
sa
s 
w
o
m
en
 
E
d
u
ca
ti
o
n
: 
 
 (1
) 
<
 H
ig
h
 s
ch
o
o
l 
(n
=
1
5
; 
6
%
) 
 (2
) 
H
ig
h
 s
ch
o
o
l 
g
ra
d
u
at
e 
 
(n
=
7
1
; 
2
8
%
) 
 (3
) 
A
n
y
 c
o
ll
eg
e 
o
r 
 
 co
ll
eg
e 
g
ra
d
u
at
e 
 
(n
=
1
6
4
; 
6
6
%
) 
W
o
m
en
 w
it
h
 a
n
 e
d
u
ca
ti
o
n
 
>
 h
ig
h
 s
ch
o
o
l 
w
er
e 
ap
p
ro
x
im
at
el
y
 n
in
e 
ti
m
es
 m
o
re
 l
ik
el
y
 t
o
 b
e 
aw
ar
e 
o
f 
fo
li
c 
ac
id
 
(O
.R
. 
8
.8
3
, 
9
5
%
 C
I 
2
.9
1
–
2
6
.7
8
).
 
 E
d
u
ca
ti
o
n
 >
 h
ig
h
 s
ch
o
o
l 
w
as
 t
h
e 
fa
ct
o
r 
m
o
st
 s
tr
o
n
g
ly
 a
ss
o
ci
at
ed
 w
it
h
 h
av
in
g
 a
 
g
en
er
al
 a
w
ar
en
es
s 
o
f 
fo
li
c 
ac
id
. 
 A
w
ar
en
es
s 
w
as
 a
ss
o
ci
at
ed
 w
it
h
 ≥
 h
ig
h
 
sc
h
o
o
l 
ed
u
ca
ti
o
n
 (
p
<
 .
0
0
0
1
),
 i
n
co
m
es
 o
v
er
 
$
2
5
,0
0
0
 (
p
 =
  
0
.0
0
0
3
),
 b
ei
n
g
 m
ar
ri
ed
 (
p
 =
  
0
.0
0
3
5
),
 b
ei
n
g
 w
h
it
e 
(p
 =
  
0
.0
1
3
5
),
 h
av
in
g
 
h
ea
lt
h
 i
n
su
ra
n
ce
 (
p
 =
  
0
.0
1
5
2
) 
an
d
 b
ei
n
g
 
ca
p
ab
le
 o
f 
p
re
g
n
an
c
y
 (
p
 =
  
0
.0
1
1
9
).
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
A
m
it
ai
, 
F
is
h
er
, 
M
ei
ra
z,
 
B
ar
am
, 
 
T
o
u
n
is
, 
&
 
L
ev
en
th
al
 
  (
2
0
0
8
) 
T
o
 a
ss
es
s 
th
e 
ef
fi
ca
c
y
 
o
f 
th
e 
o
n
g
o
in
g
 
n
at
io
n
al
 f
o
li
c 
ac
id
 
ca
m
p
ai
g
n
 l
au
n
ch
ed
 i
n
 
2
0
0
0
 
C
ro
ss
 
se
ct
io
n
al
 
st
u
d
y
 
1
8
6
0
 
p
re
g
n
an
t 
an
d
 p
o
st
-
p
ar
tu
m
 
w
o
m
en
 
E
d
u
ca
ti
o
n
 w
as
 
d
ef
in
ed
 b
y
 y
ea
rs
 o
f 
sc
h
o
o
li
n
g
: 
 (1
) 
<
 1
2
 y
ea
rs
  
 (2
) 
1
2
 y
ea
rs
 
 (3
) 
1
3
-1
5
 y
ea
rs
 
 (4
) 
≥
1
6
 y
ea
rs
 
E
d
u
ca
ti
o
n
 w
as
 s
ig
n
if
ic
an
tl
y
 a
ss
o
ci
at
ed
 
w
it
h
 c
o
m
p
li
an
ce
: 
o
n
ly
 1
3
.6
%
 o
f 
w
o
m
en
 
w
it
h
 <
 1
2
 y
ea
rs
 o
f 
ed
u
ca
ti
o
n
  
u
ti
li
ze
d
 F
A
 p
re
co
n
ce
p
ti
o
n
al
ly
 v
er
su
s 
4
8
.1
%
 o
f 
w
o
m
en
 w
it
h
 ≥
 1
6
 y
ea
rs
. 
 
 A
w
ar
en
es
s,
 k
n
o
w
le
d
g
e,
 t
im
in
g
 a
n
d
 
u
ti
li
za
ti
o
n
 i
n
cr
ea
se
d
 s
ig
n
if
ic
an
tl
y
 a
n
d
 w
er
e 
al
l 
co
rr
el
at
ed
 w
it
h
 y
ea
rs
 o
f 
ed
u
ca
ti
o
n
 (
P
 <
 
0
.0
0
1
).
 
  
H
as
sa
n
 &
 A
l-
K
h
ar
u
si
 
 (2
0
0
8
) 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
T
o
 a
ss
es
s 
th
e 
k
n
o
w
le
d
g
e 
an
d
 u
se
 o
f 
fo
li
c 
ac
id
 a
m
o
n
g
 
p
re
g
n
an
t 
A
ra
b
ia
n
 
w
o
m
en
 i
n
 Q
at
ar
 a
n
d
 
O
m
an
 
C
ro
ss
-
se
ct
io
n
al
, 
co
n
v
en
ie
n
c
e 
sa
m
p
le
 o
f 
w
o
m
en
 
se
ek
in
g
 
p
re
n
at
al
 
h
ea
lt
h
ca
re
 
at
 2
 
h
o
sp
it
al
s 
 
3
0
0
 
A
ra
b
ia
n
 
w
o
m
en
 
fr
o
m
 
Q
at
ar
 a
n
d
 
O
m
an
 
E
d
u
ca
ti
o
n
: 
 
 (1
) 
Il
li
te
ra
te
 
/r
ea
d
 a
n
d
 w
ri
te
 
 (2
) 
P
re
li
m
in
ar
y
 
In
te
rm
ed
ia
te
 
 (3
) 
h
ig
h
 s
ch
o
o
l 
ab
o
v
e 
  
H
ea
ri
n
g
 o
r 
re
ad
in
g
 a
b
o
u
t 
fo
li
c 
ac
id
 w
as
 n
o
t 
as
so
ci
at
ed
 w
it
h
 r
es
p
o
n
d
en
t’
s 
le
v
el
 o
f 
ed
u
ca
ti
o
n
. 
 P
o
si
ti
v
e 
re
sp
o
n
se
 t
o
 t
h
e 
st
at
em
en
t:
 ‘
F
o
la
te
 
sh
o
u
ld
 b
e 
ta
k
en
 b
ef
o
re
 p
re
g
n
an
c
y
’ 
w
as
 
lo
w
es
t 
fo
r 
w
o
m
en
 i
n
 t
h
e 
lo
w
es
t 
ed
u
ca
ti
o
n
 
le
v
el
 (
1
3
.6
%
).
  
 W
o
m
en
 i
n
 t
h
e 
lo
w
es
t 
le
v
el
 o
f 
ed
u
ca
ti
o
n
  
 w
er
e 
m
u
ch
 m
o
re
 l
ik
el
y
 t
o
 o
b
ta
in
 
in
fo
rm
at
io
n
 a
b
o
u
t 
fo
li
c 
ac
id
 f
ro
m
 t
h
ei
r 
p
h
y
si
ci
an
 (
8
8
%
) 
ra
th
er
 t
h
an
 t
h
e 
m
ed
ia
 
(1
2
%
).
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
Q
u
in
n
, 
T
h
o
m
as
, 
 
H
au
se
r,
 
R
o
d
ri
q
u
es
, 
&
 
R
o
d
ri
q
u
ez
-
S
n
ap
p
 
 (2
0
0
8
) 
(1
) 
T
o
 d
et
er
m
in
e 
th
e 
k
n
o
w
le
d
g
e 
an
d
 
in
te
n
ti
o
n
s 
o
f 
fo
li
c 
ac
id
  
u
se
 a
m
o
n
g
 P
u
er
to
 
R
ic
an
 a
n
d
 C
u
b
an
 
w
o
m
en
 i
n
 C
en
tr
al
  
F
lo
ri
d
a 
 
 (2
) 
T
o
 e
v
al
u
at
e 
th
e 
u
se
fu
ln
es
s 
o
f 
th
e 
ed
u
ca
ti
o
n
al
 m
at
er
ia
ls
 
fr
o
m
 t
h
e 
‘‘
S
to
ry
 o
f 
T
h
re
e 
S
is
te
rs
’’
 s
o
ci
al
  
m
ar
k
et
in
g
 c
am
p
ai
g
n
 
am
o
n
g
 t
h
is
 s
am
e 
g
ro
u
p
 o
f 
w
o
m
en
 
 
In
d
iv
id
u
al
 
in
te
rv
ie
w
s 
an
d
  
9
 g
ro
u
p
 
in
te
rv
ie
w
s 
C
o
n
v
en
ie
n
ce
 s
am
p
le
 
N
=
7
4
4
5
 
E
d
u
ca
ti
o
n
al
 
at
ta
in
m
en
t:
 
 (1
) 
<
 h
ig
h
 s
ch
o
o
l 
 (2
) 
h
ig
h
 s
ch
o
o
l 
 (3
) 
so
m
e 
co
ll
eg
e 
  
A
lt
h
o
u
g
h
 t
h
e 
m
aj
o
ri
ty
 o
f 
th
e 
w
o
m
en
 w
er
e 
ed
u
ca
te
d
 (
so
m
e 
co
ll
eg
e 
3
1
%
; 
co
ll
eg
e 
3
5
%
 
an
d
 h
av
e 
li
v
ed
 i
n
 t
h
e 
U
n
it
ed
 S
ta
te
s 
fo
r 
m
o
re
 t
h
an
 5
 y
ea
rs
 (
8
5
%
),
 t
h
ey
 c
o
u
ld
 n
o
t 
p
ro
v
id
e 
an
 a
p
p
ro
p
ri
at
e 
d
efi
n
it
io
n
 o
f 
fo
li
c 
ac
id
. 
 T
h
e 
m
aj
o
ri
ty
 o
f 
th
e 
p
ar
ti
ci
p
an
ts
 d
id
 n
o
t 
ta
k
e 
a 
m
u
lt
iv
it
am
in
 w
it
h
 f
o
li
c 
ac
id
 a
t 
th
e 
ti
m
e 
o
f 
th
e 
in
te
rv
ie
w
. 
H
o
w
ev
er
, 
af
te
r 
ev
al
u
at
in
g
 t
h
e 
m
at
er
ia
ls
, 
9
3
%
 o
f 
th
es
e 
w
o
m
en
 s
ai
d
 t
h
e
y
 w
o
u
ld
 b
eg
in
 t
o
 t
ak
e 
a 
m
u
lt
iv
it
am
in
. 
 
 
T
im
m
er
m
an
s,
 
Ja
d
d
o
e,
 
M
ac
k
en
b
ac
h
, 
H
o
fm
an
, 
S
te
eg
er
s-
T
h
eu
n
is
se
n
, 
&
 
S
te
eg
er
s 
 (2
0
0
8
) 
A
ss
es
se
d
 t
h
e 
p
re
v
al
en
ce
 o
f 
fo
li
c 
ac
id
 u
se
 a
n
d
 i
d
en
ti
fi
ed
 
it
s 
d
et
er
m
in
an
ts
 
 
A
 
p
o
p
u
la
ti
o
n
- 
 
b
as
ed
 
p
ro
sp
ec
ti
v
e 
co
h
o
rt
 
st
u
d
y
 
b
et
w
ee
n
  
 2
0
0
2
 a
n
d
 
2
0
0
6
 
6
9
4
0
 
w
o
m
en
  
fr
o
m
 t
h
e 
G
en
er
at
io
n
 R
 S
tu
d
y
 
R
o
tt
er
d
am
th
e 
 
  
E
d
u
ca
ti
o
n
al
 l
ev
el
 
w
as
 a
ss
es
se
d
 b
y
 
th
e 
h
ig
h
es
t 
co
m
p
le
te
d
 
ed
u
ca
ti
o
n
  
an
d
 c
la
ss
ifi
ed
 i
n
to
 
th
re
e 
ca
te
g
o
ri
es
: 
 
 (1
) 
p
ri
m
ar
y
 
ed
u
ca
ti
o
n
 
(2
) 
se
co
n
d
ar
y
 
M
o
st
 i
m
p
o
rt
an
t 
ri
sk
 f
ac
to
rs
 f
o
r 
in
ad
eq
u
at
e 
u
se
 w
er
e 
u
n
p
la
n
n
ed
 p
re
g
n
an
c
y
 (
O
R
 9
.5
, 
C
I 
7
.2
–
1
2
.4
, 
p
 <
 0
.0
0
1
),
 l
o
w
 e
d
u
ca
ti
o
n
al
 l
ev
el
  
(O
R
 2
.5
, 
C
I 
1
.8
–
3
.6
, 
p
 <
 0
.0
0
1
) 
an
d
 n
o
n
-
w
es
te
rn
 e
th
n
ic
it
y
, 
(O
R
 3
.5
, 
C
I 
2
.9
–
4
.3
, 
p
 <
 
0
.0
0
1
).
 
  F
o
r 
lo
w
 e
d
u
ca
ti
o
n
al
 l
ev
el
, 
th
e 
ef
fe
ct
 
es
ti
m
at
es
 w
er
e 
o
n
ly
 s
ig
n
ifi
ca
n
t 
in
 t
h
e 
D
u
tc
h
 a
n
d
 T
u
rk
is
h
 p
o
p
u
la
ti
o
n
, 
b
u
t 
n
o
t 
in
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
ed
u
ca
ti
o
n
 
 (3
) 
u
n
iv
er
si
ty
 o
r 
co
ll
eg
e 
 
M
o
ro
cc
an
, 
S
u
ri
n
am
e 
o
r 
A
n
ti
ll
es
, 
o
th
er
 
w
es
te
rn
, 
an
d
 o
th
er
 n
o
n
-w
es
te
rn
 
p
o
p
u
la
ti
o
n
s.
  
 
L
i,
 R
en
, 
 
Z
h
an
g
, 
L
iu
, 
 
&
 L
i 
 
 (2
0
0
7
) 
T
o
 u
n
d
er
st
an
d
 t
h
e 
p
er
ic
o
n
ce
p
ti
o
n
al
 u
se
 
o
f 
fo
li
c 
ac
id
 a
n
d
 i
ts
 
as
so
ci
at
io
n
  
w
it
h
 s
el
ec
te
d
 
ch
ar
ac
te
ri
st
ic
s 
in
 
n
o
rt
h
er
n
 C
h
in
a 
 
P
o
p
u
la
ti
o
n
-
b
as
ed
 c
as
e 
–
 c
o
n
tr
o
l 
st
u
d
y
 o
n
 
ex
te
rn
al
 
st
ru
ct
u
ra
l 
b
ir
th
  
d
ef
ec
ts
 
4
8
 
p
re
g
n
an
t 
 
C
h
in
es
e 
w
o
m
en
 
E
d
u
ca
ti
o
n
: 
 (1
) 
<
h
ig
h
 s
ch
o
o
l 
(n
=
4
1
0
) 
 (2
) 
h
ig
h
 s
ch
o
o
l 
(n
=
5
3
) 
 (3
) 
≥
ju
n
io
r 
co
ll
eg
e 
(n
=
1
3
) 
 (4
) 
m
is
si
n
g
 (
n
=
4
) 
B
o
th
 a
n
y
 u
se
 o
f 
fo
li
c 
ac
id
 a
n
d
 
p
er
ic
o
n
ce
p
ti
o
n
al
 u
se
 w
er
e 
si
g
n
ifi
ca
n
tl
y
 
m
o
re
 f
re
q
u
en
t 
am
o
n
g
 w
o
m
en
 w
it
h
 h
ig
h
er
 
le
v
el
s 
o
f 
ed
u
ca
ti
o
n
 (
P
<
 0
.0
1
 f
o
r 
an
y
 u
se
, 
P
 
<
 0
.0
5
 f
o
r 
p
er
ic
o
n
ce
p
ti
o
n
al
 u
se
).
 
 A
n
y
 u
se
 o
f 
fo
li
c 
ac
id
 w
as
 s
ig
n
ifi
ca
n
tl
y
 
in
cr
ea
se
d
 a
m
o
n
g
 w
o
m
en
 w
it
h
 h
ig
h
 s
ch
o
o
l 
ed
u
ca
ti
o
n
 (
O
R
=
2
.3
7
, 
P
 <
 0
.0
5
) 
an
d
 w
it
h
 
ju
n
io
r 
co
ll
eg
e 
o
r 
h
ig
h
er
 e
d
u
ca
ti
o
n
 (
O
R
 
=
4
.2
5
, 
P
 <
 0
.0
5
) 
co
m
p
ar
ed
 w
it
h
 t
h
o
se
 
h
av
in
g
 l
es
s 
th
an
 h
ig
h
 s
ch
o
o
l 
 
ed
u
ca
ti
o
n
. 
  
  
 
 
W
u
, 
B
ra
t,
  
M
il
la
, 
&
 
K
im
  
 (2
0
0
7
) 
T
o
 c
h
ar
ac
te
ri
ze
 
d
et
er
m
in
an
ts
 o
f 
fo
li
c 
ac
id
 (
F
A
) 
u
se
 a
m
o
n
g
 
w
o
m
en
 o
f 
re
p
ro
d
u
ct
iv
e 
ag
e 
an
d
 
p
at
ie
n
t 
ed
u
ca
ti
o
n
 
p
ra
ct
ic
es
 o
f 
h
ea
lt
h
  
 ca
re
 p
ro
fe
ss
io
n
al
s 
in
 
C
ro
ss
 
se
ct
io
n
al
 
st
u
d
y
 
5
0
8
 
fe
m
al
e 
o
u
tp
at
ie
n
t
s 
an
d
 1
2
8
 
h
ea
lt
h
 
w
o
rk
er
s 
w
er
e 
 
 In
te
rv
ie
w
e
E
d
u
ca
ti
o
n
: 
(1
) 
g
ra
d
es
 1
-6
 
 (2
) 
g
ra
d
es
 7
+
 
G
iv
en
 t
h
e 
cl
ea
r 
d
iv
er
g
en
ce
 i
n
 k
n
o
w
le
d
g
e 
b
et
w
ee
n
 t
h
o
se
 h
av
in
g
 m
o
re
 a
n
d
 l
es
s 
th
an
 a
  
se
v
en
th
 g
ra
d
e 
ed
u
ca
ti
o
n
, 
it
 i
s 
n
o
t 
su
rp
ri
si
n
g
 
th
at
 m
o
re
 e
d
u
ca
ti
o
n
  
is
 o
v
er
w
h
el
m
in
g
ly
 
co
rr
el
at
ed
 (
O
R
 =
 2
5
2
.5
2
, 
P
 <
 0
.0
0
0
1
) 
w
it
h
 
fa
m
il
ia
ri
ty
 w
it
h
 F
A
. 
  7
3
%
 o
f 
w
o
m
en
 w
it
h
 e
d
u
ca
ti
o
n
 a
b
o
v
e 
g
ra
d
e 
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
o
n
e 
re
g
io
n
 o
f 
H
o
n
d
u
ra
s 
 
d
 i
n
 6
 
p
ri
m
ar
y
 
ca
re
 
cl
in
ic
s 
in
 
H
o
n
d
u
ra
s 
7
 t
o
o
k
 f
o
li
c 
ac
id
, 
an
d
 2
8
%
 o
f 
th
em
 t
o
o
k
 i
t 
co
rr
ec
tl
y
, 
w
h
il
e 
th
e 
v
as
t 
m
aj
o
ri
ty
 (
8
3
%
) 
o
f 
w
o
m
en
 w
it
h
 l
es
s 
th
an
 a
 s
ev
en
th
 g
ra
d
e 
ed
u
ca
ti
o
n
 d
id
 n
o
t 
ta
k
e 
fo
la
te
. 
 U
n
iv
ar
ia
te
 a
n
al
y
si
s 
an
d
 s
u
cc
es
si
v
e 
m
u
lt
iv
ar
ia
te
 a
n
al
y
se
s 
re
v
ea
le
d
 t
h
at
 w
o
m
en
 
w
it
h
 m
o
re
 t
h
an
 a
 s
ev
en
th
 g
ra
d
e 
ed
u
ca
ti
o
n
 
w
er
e 
si
g
n
ifi
ca
n
tl
y
 m
o
re
 l
ik
el
y
 t
o
 u
se
 f
o
li
c 
ac
id
 (
re
g
ar
d
le
ss
 o
f 
ti
m
in
g
) 
as
 c
o
m
p
ar
ed
 
w
it
h
 t
h
ei
r 
le
ss
 e
d
u
ca
te
d
 c
o
u
n
te
rp
ar
ts
 (
O
R
 =
 
1
3
.8
5
, 
P
 <
 0
.0
0
0
 a
n
d
 O
R
 =
 1
2
.6
5
, 
P
 <
 
0
.0
0
0
, 
re
sp
ec
ti
v
el
y
).
 H
ig
h
er
 l
ev
el
s 
o
f 
ed
u
ca
ti
o
n
 a
p
p
ea
r 
to
 b
e 
th
e 
o
v
er
w
h
el
m
in
g
 
in
fl
u
en
ce
 o
n
 a
ct
u
al
 u
sa
g
e 
o
f 
fo
li
c 
ac
id
. 
 B
en
er
, 
 
A
l 
M
aa
d
id
, 
 
A
l-
B
as
t,
 &
 
A
l-
M
ar
ri
  
 (2
0
0
6
) 
 T
o
 d
et
er
m
in
e 
th
e 
le
v
el
 
o
f 
k
n
o
w
le
d
g
e 
ab
o
u
t 
th
e 
u
se
fu
ln
es
s 
o
f 
p
er
ic
o
n
ce
p
ti
o
n
al
 f
o
li
c 
ac
id
 s
u
p
p
le
m
en
ta
ti
o
n
 
in
 a
 s
am
p
le
 o
f 
w
o
m
en
 
in
 t
h
e 
ch
il
d
-b
ea
ri
n
g
 
ag
e.
  
 
 C
ro
ss
 
se
ct
io
n
al
 
su
rv
e
y
 w
it
h
  
1
1
 p
ri
m
ar
y
 
h
ea
lt
h
 c
ar
e 
ce
n
te
rs
 a
n
d
 
w
o
m
en
’s
 
h
o
sp
it
al
 i
n
 
Q
at
ar
 
 1
4
8
0
 
Q
at
ar
i 
w
o
m
en
 
ag
ed
 
b
et
w
ee
n
 
1
8
 a
n
d
 4
5
 
y
ea
rs
 
 L
ev
el
 o
f 
ed
u
ca
ti
o
n
: 
 
 (1
) 
Il
li
te
ra
c
y
 
 (2
) 
P
ri
m
ar
y
 
 (3
) 
S
ec
o
n
d
ar
y
 
 (4
) 
H
ig
h
 S
ch
o
o
l 
 (5
) 
U
n
iv
er
si
ty
 a
n
d
  
 In
 u
n
iv
ar
ia
te
 a
n
al
y
si
s,
 a
w
ar
en
es
s 
o
f 
fo
li
c 
ac
id
 w
as
 s
ig
n
ifi
ca
n
tl
y
 a
ss
o
ci
at
ed
 w
it
h
 
ed
u
ca
ti
o
n
 o
f 
m
o
th
er
. 
H
ig
h
er
 e
d
u
ca
te
d
 
w
o
m
en
 (
4
1
.3
%
) 
k
n
ew
 m
o
re
 a
b
o
u
t 
fo
li
c 
ac
id
 a
n
d
 u
se
d
 i
t 
m
o
re
 o
ft
en
 i
n
 t
h
e 
p
er
ic
o
n
ce
p
ti
o
n
al
 a
n
d
 fi
rs
t 
tr
im
es
te
r 
p
er
io
d
. 
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
  
  
  
ab
o
v
e 
 
B
in
n
s,
  
S
co
tt
, 
 
N
w
af
o
r,
  
G
ra
h
am
, 
 
O
d
d
y
, 
&
 
L
ee
  
 (2
0
0
6
) 
T
h
e 
o
b
je
ct
iv
es
 o
f 
th
is
 
st
u
d
y
 w
er
e 
to
 
d
o
cu
m
en
t 
th
e 
p
re
- 
v
al
en
ce
 (
p
ro
p
o
rt
io
n
) 
o
f 
n
ew
 m
o
th
er
s 
ta
k
in
g
 
fo
li
c 
ac
id
 a
s 
su
p
p
le
m
en
ts
 o
r 
as
 
fo
rt
if
ie
d
 f
o
o
d
s 
d
u
ri
n
g
 
th
ei
r 
p
re
g
n
an
c
y
 a
n
d
 t
o
 
st
u
d
y
 t
h
e 
fa
ct
o
rs
 t
h
at
 
d
et
er
m
in
ed
 w
h
et
h
er
 
fo
li
c 
ac
id
 w
as
 t
ak
en
 
A
 c
ro
ss
 
se
ct
io
n
al
 
an
al
y
si
s 
o
f 
th
e 
b
as
el
in
e 
d
at
a 
o
f 
m
o
th
er
s 
w
h
o
 
p
ar
ti
ci
p
at
ed
 
in
 t
h
e 
P
er
th
 
In
fa
n
t 
F
ee
d
in
g
 
S
tu
d
y
 w
as
 
p
er
fo
rm
ed
 
A
 t
o
ta
l 
o
f 
5
8
7
 
m
o
th
er
s 
w
h
o
 
d
el
iv
er
ed
 
at
 t
h
e 
tw
o
 
h
o
sp
it
al
s 
in
 t
h
e 
st
u
d
y
 
co
m
p
le
te
d
 
b
as
el
in
e 
q
u
es
ti
o
n
n
a
ir
es
 
E
d
u
ca
ti
o
n
 
 (1
) 
≤
 1
0
 y
ea
rs
  
 (2
) 
1
1
-1
2
 y
ea
rs
  
 (3
) 
>
1
2
 y
ea
rs
 
T
h
e 
si
g
n
if
ic
an
t 
fa
ct
o
rs
 i
n
d
ep
en
d
en
tl
y
 
as
so
ci
at
ed
 w
it
h
 n
o
t 
ta
k
in
g
 f
o
li
c 
ac
id
 
su
p
p
le
m
en
ts
 o
r 
fo
rt
if
ie
d
 f
o
o
d
 w
er
e 
“
y
ea
rs
 
o
f 
ed
u
ca
ti
o
n
” 
(O
R
 ‘
1
0
 y
ea
rs
 o
r 
le
ss
’ 
0
.4
5
 
(0
.2
3
-0
.8
8
),
 “
fa
m
il
y
 i
n
co
m
e”
 (
O
R
 
<
$
2
5
0
0
0
 0
.4
0
(0
.2
0
-0
.8
0
),
 a
n
d
 f
o
r 
ta
k
in
g
 
fo
li
c 
ac
id
 “
th
e 
ti
m
in
g
 o
f 
th
e 
p
re
g
n
an
c
y
.”
 
(O
R
 ‘
ac
ti
v
el
y
 t
ry
in
g
’ 
2
.0
1
 (
0
.1
.0
4
-0
.3
.8
7
).
 
 T
h
e 
m
o
th
er
s 
w
h
o
 w
er
e 
n
o
t 
ta
k
in
g
 f
o
li
c 
w
er
e 
le
ss
 e
d
u
ca
te
d
, 
fr
o
m
 l
o
w
er
 s
o
ci
o
-
ec
o
n
o
m
ic
 g
ro
u
p
s 
an
d
 w
er
e 
n
o
t 
ac
ti
v
el
y
 
tr
y
in
g
 t
o
 f
al
l 
p
re
g
n
an
t 
at
 t
h
e 
ti
m
e 
th
ey
 
b
ec
am
e 
p
re
g
n
an
t.
 
 
C
an
fi
el
d
, 
P
rz
y
b
y
la
, 
C
as
e,
 
R
am
ad
h
an
i,
 
S
u
ar
ez
, 
&
 
D
y
er
  
 (2
0
0
6
) 
T
o
 e
x
am
in
e 
fo
li
c 
ac
id
 
aw
ar
en
es
s,
 
k
n
o
w
le
d
g
e,
 a
n
d
 
su
p
p
le
m
en
ta
ti
o
n
 
p
ra
ct
ic
es
 a
m
o
n
g
 
w
o
m
en
 o
f 
ch
il
d
b
ea
ri
n
g
 a
g
e
 
R
es
id
en
ts
 
o
f 
T
ex
as
–
M
ex
ic
o
 
b
o
rd
er
 a
s 
w
el
l 
as
 
w
o
m
en
 o
f 
H
is
p
an
ic
 
o
ri
g
in
 
/e
th
n
ic
it
y
 
w
er
e 
in
te
rv
ie
w
ed
 
In
 t
o
ta
l 
1
,1
9
6
 
w
o
m
en
 
ag
e 
1
8
 t
o
 
4
4
 
B
y
 e
d
u
ca
ti
o
n
al
 
at
ta
in
m
en
t 
: 
 (1
) 
<
 h
ig
h
 s
ch
o
o
l 
 (2
)H
ig
h
 s
ch
o
o
l 
/p
o
st
 s
ec
o
n
d
ar
y
 
 
(3
)C
o
ll
eg
e 
g
ra
d
u
at
e 
E
d
u
ca
ti
o
n
 w
as
 t
h
e 
st
ro
n
g
es
t 
p
re
d
ic
to
r 
o
f 
fo
li
c 
ac
id
 a
w
ar
en
es
s 
fo
ll
o
w
ed
 b
y
 
ra
ce
/e
th
n
ic
it
y
 a
n
d
 a
g
e.
 S
ig
n
if
ic
an
t 
p
re
d
ic
to
rs
 o
f 
d
ai
ly
 f
o
li
c 
ac
id
 
su
p
p
le
m
en
ta
ti
o
n
 w
er
e 
ed
u
ca
ti
o
n
 a
n
d
 
et
h
n
ic
it
y
. 
 In
 m
u
lt
iv
ar
ia
te
 a
n
al
y
si
s,
 c
le
ar
 d
if
fe
re
n
ce
s 
w
er
e 
o
b
se
rv
ed
 a
m
o
n
g
 d
if
fe
re
n
t 
su
b
g
ro
u
p
s 
o
f 
n
o
n
-p
re
g
n
an
t 
w
o
m
en
. 
A
fr
ic
an
 
A
m
er
ic
an
s,
 H
is
p
an
ic
s,
 a
n
d
 t
h
o
se
 w
it
h
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
lo
w
er
 e
d
u
ca
ti
o
n
al
 a
tt
ai
n
m
en
t 
w
er
e 
le
ss
  
li
k
el
y
 t
h
an
 t
h
ei
r 
co
u
n
te
rp
ar
ts
 t
o
 s
u
p
p
le
m
en
t 
w
it
h
 f
o
li
c 
ac
id
 d
ai
ly
. 
 
C
ar
m
ic
h
ae
l,
 
S
h
aw
, 
Y
an
g
, 
L
au
re
n
t,
 
H
er
ri
n
g
, 
&
 
R
o
y
le
, 
et
 a
l.
  
 (2
0
0
6
) 
T
o
 d
es
cr
ib
e 
th
e 
ti
m
in
g
 
an
d
 c
o
rr
el
at
es
 o
f 
fo
li
c 
ac
id
 s
u
p
p
le
m
en
t 
in
ta
k
e 
am
o
n
g
 p
re
g
n
an
t 
w
o
m
en
 
  
p
o
p
u
la
ti
o
n
-
b
as
ed
 c
as
e-
co
n
tr
o
l 
st
u
d
y
 
 
2
5
1
8
 
w
o
m
en
  
E
d
u
ca
ti
o
n
: 
 (1
) 
<
h
ig
h
 s
ch
o
o
l 
 (2
) 
h
ig
h
 s
ch
o
o
l 
 (3
) 
1
-3
 y
ea
rs
 
co
ll
eg
e 
 (4
) 
4
+
 y
ea
rs
 o
f 
co
ll
eg
e 
W
o
m
en
 w
h
o
 d
id
 n
o
t 
ta
k
e 
fo
li
c 
ac
id
 
su
p
p
le
m
en
t 
p
er
ic
o
n
ce
p
ti
o
n
al
ly
 t
en
d
ed
 t
o
 b
e 
n
o
n
w
h
it
e,
 s
p
ea
k
 S
p
an
is
h
, 
h
av
e 
lo
w
 
ed
u
ca
ti
o
n
, 
an
d
 b
e 
y
o
u
n
g
er
 t
h
an
 2
5
 y
ea
rs
 
o
ld
. 
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
G
je
rg
ja
, 
 
S
ti
p
o
lj
ev
, 
 
H
af
n
er
, 
 
T
ez
ak
, 
&
  
L
u
za
r-
S
ti
ffl
er
 
  (2
0
0
6
) 
A
se
ss
es
 t
h
e 
k
n
o
w
le
d
g
e 
an
d
 
p
ra
ct
ic
e 
re
g
ar
d
in
g
 F
A
 
su
p
p
le
m
en
ta
ti
o
n
 a
n
d
 
re
p
o
rt
s 
th
e 
tr
en
d
s 
in
 
p
re
g
n
an
c
y
 p
la
n
n
in
g
 i
n
 
C
ro
at
ia
 
A
 c
ro
ss
 
se
ct
io
n
al
 
st
u
d
y
 
A
 t
o
ta
l 
o
f 
5
6
9
  
p
re
g
n
an
t 
w
o
m
en
  
E
d
u
ca
ti
o
n
: 
 (1
) 
E
le
m
en
ta
ry
 
sc
h
o
o
l 
 
 (2
) 
S
ec
o
n
d
ar
y
 
sc
h
o
o
l 
 
 (3
) 
U
n
iv
er
si
ty
 
T
h
e 
h
ig
h
er
 t
h
e 
le
v
el
 o
f 
ed
u
ca
ti
o
n
, 
th
e 
h
ig
h
er
 t
h
e 
p
ro
b
ab
il
it
y
 o
f 
re
ce
iv
in
g
 t
h
e 
in
fo
rm
at
io
n
 a
b
o
u
t 
fo
li
c 
ac
id
 (
χ2
 ,
 d
.f
. 
2
, 
v
al
u
e 
4
6
.1
4
3
5
, 
p
<
 0
.0
0
0
1
).
 
G
o
ld
b
er
g
, 
 
A
lv
ar
ad
o
, 
 
C
h
av
ez
, 
C
h
en
, 
 
D
ic
k
, 
F
el
ix
, 
 
et
 a
l.
  
 (2
0
0
6
) 
T
o
 a
ss
es
s 
th
e 
p
re
v
al
en
ce
 a
n
d
 
ch
ar
ac
te
ri
st
ic
s 
o
f 
 
p
re
g
n
an
t 
ca
ll
er
s 
w
h
o
 
d
id
 n
o
t 
u
se
 f
o
li
c 
ac
id
 
su
p
p
le
m
en
ts
 i
n
 t
h
e 
p
er
ic
o
n
ce
p
ti
o
n
al
 
p
er
io
d
, 
an
d
 e
x
p
lo
re
d
 
at
ti
tu
d
es
  
to
w
ar
d
 a
d
v
ic
e 
to
 
co
n
ti
n
u
e 
v
it
am
in
  
u
se
 
fo
ll
o
w
in
g
 p
re
g
n
an
c
y
 
in
 o
rd
er
 t
o
 b
e 
p
ro
te
ct
ed
 i
n
 a
 f
u
tu
re
 
A
 
te
le
p
h
o
n
e 
su
rv
e
y
 
co
n
d
u
ct
ed
 
th
ro
u
g
h
 t
h
e 
C
al
if
o
rn
ia
 
T
er
at
o
g
en
  
In
fo
rm
at
io
n
 S
er
v
ic
e 
(T
IS
) 
 
3
2
7
 
p
re
g
n
an
t 
w
o
m
en
 
Y
ea
rs
 o
f 
co
m
p
le
te
d
 
ed
u
ca
ti
o
n
: 
 (1
) 
0
-8
 
 (2
) 
9
-1
1
 
 (3
) 
1
2
-1
5
 
 (4
) 
≥
 1
6
 
 (5
) 
R
ef
u
se
d
 
 
P
re
d
ic
to
rs
 o
f 
la
ck
 o
f 
u
se
 i
n
cl
u
d
ed
 a
 h
ig
h
er
 
p
re
p
re
g
n
an
c
y
 b
o
d
y
 m
as
s 
in
d
ex
, 
y
o
u
n
g
er
 
m
at
er
n
al
 a
g
e,
 n
o
n
-w
h
it
e 
ra
ce
/e
th
n
ic
it
y
, 
lo
w
er
 e
d
u
ca
ti
o
n
 l
ev
el
, 
an
d
 u
n
p
la
n
n
ed
 
p
re
g
n
an
c
y
. 
 U
n
iv
ar
ia
te
 a
n
al
y
si
s-
W
o
m
en
 w
it
h
 l
es
s 
th
an
 
a 
h
ig
h
 s
ch
o
o
l 
ed
u
ca
ti
o
n
 (
O
R
, 
8
.7
5
; 
9
5
%
 
C
I,
 1
.9
9
 –
3
8
.4
1
) 
w
er
e 
le
ss
 l
ik
el
y
 t
o
 t
ak
e 
fo
li
c 
ac
id
. 
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
p
re
g
n
an
c
y
  
 
 
N
il
se
n
, 
V
o
ll
se
t,
 
G
je
ss
in
g
, 
M
ag
n
u
s,
 
M
el
ze
r,
 
H
u
n
g
en
, 
 
et
 a
l.
 
 (2
0
0
6
) 
  
E
x
am
in
ed
 t
h
e 
p
at
te
rn
s 
an
d
 p
re
d
ic
to
rs
 o
f 
m
at
er
n
al
 f
o
li
c 
ac
id
 
su
p
p
le
m
en
t 
u
se
 f
ro
m
 2
 
m
o
n
th
s 
b
ef
o
re
 
p
re
g
n
an
c
y
 t
h
ro
u
g
h
 t
h
e 
ei
g
h
th
 m
o
n
th
 o
f 
p
re
g
n
an
c
y
 
  
N
o
rw
eg
ia
n
 
M
o
th
er
 a
n
d
  
C
h
il
d
 
C
o
h
o
rt
 
S
tu
d
y
 
re
co
rd
ed
 i
n
 
2
0
0
0
 –
2
0
0
3
 
2
2
,5
0
0
 
w
o
m
en
  
 
M
at
er
n
al
 
E
d
u
ca
ti
o
n
: 
 (1
) 
P
ri
m
ar
y
 s
ch
o
o
l 
 (2
) 
S
ec
o
n
d
ar
y
 
S
ch
o
o
l 
 (3
) 
U
n
iv
er
si
ty
 o
r 
co
ll
eg
e 
 (4
) 
O
th
er
 
 
M
at
er
n
al
 e
d
u
ca
ti
o
n
 a
n
d
 m
ar
it
al
 s
ta
tu
s 
w
er
e 
st
ro
n
g
 p
re
d
ic
to
rs
 o
f 
u
se
. 
W
o
m
en
 w
it
h
 t
h
e 
h
ig
h
es
t 
ed
u
ca
ti
o
n
al
 l
ev
el
 h
ad
 a
n
 R
R
 o
f 
6
.0
 
o
f 
u
se
 c
o
m
p
ar
ed
 w
it
h
 w
o
m
en
 w
it
h
 t
h
e 
lo
w
es
t 
ed
u
ca
ti
o
n
al
 l
ev
el
. 
 
  R
en
, 
Z
h
an
g
, 
L
i,
 H
ao
, 
T
ia
n
, 
&
 L
i 
 
 (2
0
0
6
) 
  T
o
 c
h
ar
ac
te
ri
ze
 f
o
li
c 
ac
id
 a
w
ar
en
es
s 
an
d
 
u
se
 a
n
d
 t
o
 e
x
am
in
e 
th
e 
as
so
ci
at
io
n
 b
et
w
ee
n
 
fo
li
c 
ac
id
 
su
p
p
le
m
en
ta
ti
o
n
 w
it
h
 
b
lo
o
d
 f
o
la
te
 
co
n
ce
n
tr
at
io
n
s 
am
o
n
g
 
ea
rl
y
 p
re
g
n
an
t 
w
o
m
en
 
in
 a
n
 a
re
a 
in
 n
o
rt
h
er
n
 
C
h
in
a 
  C
ro
ss
 
se
ct
io
n
al
 
st
u
d
y
 
  6
9
3
 e
ar
ly
 
p
re
g
n
an
t 
w
o
m
en
  
 
  E
d
u
ca
ti
o
n
: 
 (1
) 
≤
 m
id
d
le
 
sc
h
o
o
l 
 (2
) 
≥
h
ig
h
 s
ch
o
o
l 
  W
o
m
en
 w
it
h
 a
 m
id
d
le
  
sc
h
o
o
l 
ed
u
ca
ti
o
n
 o
r 
lo
w
er
 (
2
1
.1
%
) 
w
er
e 
le
ss
 l
ik
el
y
 t
o
 b
e 
aw
ar
e 
o
f 
fo
li
c 
ac
id
, 
an
d
  
le
ss
 l
ik
el
y
 t
o
 t
ak
e 
fo
li
c 
ac
id
 d
u
ri
n
g
 t
h
e 
cu
rr
en
t 
p
re
g
n
an
c
y
. 
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
 
R
o
b
b
in
s,
  
H
o
p
k
in
s,
  
M
o
sl
ey
, 
 
C
as
ey
, 
 
C
le
v
es
, 
&
 
H
o
b
b
s,
  
 (2
0
0
6
) 
T
o
 e
x
am
in
e 
fo
li
c 
ac
id
 
aw
ar
en
es
s 
an
d
 u
se
 
am
o
n
g
 w
o
m
en
 o
f 
ch
il
d
b
ea
ri
n
g
 a
g
e 
in
 a
 
re
p
re
se
n
ta
ti
v
e,
 
ec
o
n
o
m
ic
al
ly
 a
t-
ri
sk
  
ru
ra
l 
sa
m
p
le
 a
n
d
 
id
en
ti
fy
 f
ac
to
rs
 t
h
at
 
in
fl
u
en
ce
 a
w
ar
en
es
s 
an
d
 u
se
 
A
 c
ro
ss
-
se
ct
io
n
al
 
ra
n
d
o
m
  
d
ig
it
 
d
ia
li
n
g
 
te
le
p
h
o
n
e 
su
rv
e
y
 
   
R
ep
re
s-
en
ta
ti
v
e 
sa
m
p
le
 o
f 
6
4
6
 
w
o
m
en
 
ag
ed
 1
4
-
4
5
 y
ea
rs
 
in
  
3
6
 
co
u
n
ti
es
 
o
f 
th
e 
lo
w
er
 
M
is
si
ss
ip
p
i 
D
el
ta
 
 
E
d
u
ca
ti
o
n
: 
 (1
) 
<
1
2
th
 
 (2
) 
1
2
th
 
g
ra
d
e/
G
E
D
 
 (3
) 
so
m
e 
co
ll
eg
e/
v
o
ca
ti
o
n
al
 
 (4
) 
co
ll
eg
e 
d
eg
re
e+
 
 (5
) 
u
n
k
n
o
w
n
/ 
re
fu
se
d
 
T
h
e 
p
ro
p
o
rt
io
n
 o
f 
w
o
m
en
 w
h
o
 t
o
o
k
 r
eg
u
la
r 
fo
li
c 
ac
id
 s
u
p
p
le
m
en
ts
 w
as
 v
er
y
 l
o
w
 
am
o
n
g
 s
o
m
e 
su
b
g
ro
u
p
s:
 A
fr
ic
an
 
A
m
er
ic
an
s 
(1
4
%
),
 t
h
o
se
 1
4
-1
9
 y
ea
rs
 o
f 
ag
e 
(1
2
%
),
 a
n
d
 t
h
o
se
 w
it
h
 l
o
w
 i
n
co
m
es
 (
1
3
%
) 
an
d
 l
o
w
 e
d
u
ca
ti
o
n
al
 l
ev
el
s 
(1
4
%
).
  
 T
h
er
e 
w
as
 a
 s
ta
ti
st
ic
al
ly
 s
ig
n
ifi
ca
n
t 
(p
<
 
.0
0
0
1
) 
as
so
ci
at
io
n
 b
et
w
ee
n
 e
d
u
ca
ti
o
n
al
 
le
v
el
 a
n
d
 f
o
li
c 
ac
id
 a
w
ar
en
es
s.
  
 O
f 
th
o
se
 w
o
m
en
 w
it
h
 a
 c
o
ll
eg
e 
d
eg
re
e,
 
8
6
%
 r
ep
o
rt
ed
 a
w
ar
en
es
s 
o
f 
fo
li
c 
ac
id
. 
T
h
is
 
is
 e
sp
ec
ia
ll
y
 s
tr
ik
in
g
 w
h
en
 c
o
m
p
ar
ed
 w
it
h
 
w
o
m
en
 w
h
o
 h
ad
 n
o
t 
g
ra
d
u
at
ed
 f
ro
m
 h
ig
h
 
sc
h
o
o
l 
(2
7
%
 o
f 
o
u
r 
sa
m
p
le
),
 o
f 
w
h
o
m
 o
n
ly
 
3
4
%
 h
ad
 h
ea
rd
 o
f 
fo
li
c 
ac
id
. 
 
 
v
an
 E
ij
sd
en
, 
v
an
 d
er
 W
al
, 
&
 B
o
n
se
l 
 
 (2
0
0
6
) 
T
o
 i
n
v
es
ti
g
at
e 
th
e 
ro
le
 
o
f 
la
n
g
u
ag
e 
p
ro
fi
ci
en
c
y
 a
s 
d
et
er
m
in
an
t 
o
f 
fo
li
c 
ac
id
 k
n
o
w
le
d
g
e 
an
d
 
u
se
 i
n
 a
 m
u
lt
i-
et
h
n
ic
  
p
re
g
n
an
c
y
 c
o
h
o
rt
 
 
P
ro
sp
ec
ti
v
e 
co
h
o
rt
 
st
u
d
y
 u
si
n
g
 
th
e 
A
m
st
er
d
am
 
B
o
rn
 
C
h
il
d
re
n
 
an
d
 t
h
ei
r 
 
D
ev
el
o
p
m
e
1
2
,3
7
3
 
w
o
m
en
 
E
d
u
ca
ti
o
n
al
 
at
ta
in
m
en
t 
(y
ea
rs
):
 
 (1
) 
0
-5
 
 (2
) 
6
-1
0
 
 (3
) 

 1
1
 
K
n
o
w
le
d
g
e 
o
f 
p
er
ic
o
n
ce
p
ti
o
n
al
 f
o
li
c 
ac
id
 
u
se
, 
re
fl
ec
ti
n
g
 a
 w
o
m
an
’s
 c
o
m
p
re
h
en
si
o
n
 
o
f 
h
ea
lt
h
 e
d
u
ca
ti
o
n
, 
d
ep
en
d
ed
 o
n
 t
w
o
 
fa
ct
o
rs
: 
p
ro
fi
ci
en
c
y
 i
n
 t
h
e 
d
o
m
in
an
t 
la
n
g
u
ag
e 
an
d
 e
d
u
ca
ti
o
n
al
 a
tt
ai
n
m
en
t.
 
 A
n
 i
m
p
o
rt
an
t 
fa
ct
o
r 
d
et
er
m
in
in
g
 f
o
li
c 
ac
id
 
k
n
o
w
le
d
g
e 
in
 t
h
e 
n
o
n
-W
es
te
rn
 g
ro
u
p
 w
as
 
ed
u
ca
ti
o
n
al
 a
tt
ai
n
m
en
t 
(h
ig
h
 v
er
su
s 
lo
w
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
n
t 
(A
B
C
D
) 
st
u
d
y
 
ed
u
ca
ti
o
n
al
 l
ev
el
: 
O
R
 5
.2
, 
9
5
%
 C
I 
3
.6
–
7
.5
).
  
 
W
at
so
n
, 
B
ro
w
n
, 
&
 
D
av
e
y
  
 (2
0
0
6
) 
T
o
 d
et
er
m
in
e 
th
e 
p
ro
p
o
rt
io
n
 o
f 
w
o
m
en
 
w
h
o
 t
o
o
k
 f
o
la
te
 
su
p
p
le
m
en
ta
ti
o
n
 p
ri
o
r 
to
 c
o
n
ce
p
ti
o
n
 a
n
d
 i
n
 
th
e 
fi
rs
t 
th
re
e 
m
o
n
th
s 
o
f 
p
re
g
n
an
c
y
 a
n
d
/o
r 
in
cr
ea
se
d
 f
o
la
te
 
d
ie
ta
ry
 i
n
ta
k
e 
 T
o
 d
et
er
m
in
e 
h
o
w
  
fo
la
te
 s
u
p
p
le
m
en
ta
ti
o
n
 
v
ar
ie
d
 w
it
h
 s
o
ci
o
- 
d
em
o
g
ra
p
h
ic
 f
ac
to
rs
; 
an
d
 t
o
 d
es
cr
ib
e 
th
e 
w
a
y
s 
w
o
m
en
 h
ad
 s
ee
n
 
o
r 
h
ea
rd
 a
b
o
u
t 
fo
la
te
 
p
ri
o
r 
to
 p
re
g
n
an
c
y
. 
 
T
w
o
 
p
o
p
u
la
ti
o
n
-
b
as
ed
 
su
rv
e
y
s 
w
er
e 
u
se
d
: 
th
e 
V
ic
to
ri
an
 
S
u
rv
ey
 o
f 
R
ec
en
t 
M
o
th
er
s 
2
0
0
0
 a
n
d
  
 th
e 
2
0
0
1
 
N
S
W
 C
h
il
d
 
H
ea
lt
h
 
S
u
rv
ey
 
V
ic
to
ri
an
 
S
u
rv
ey
 
n
=
1
5
9
3
 
 N
ew
 
S
o
u
th
 
W
al
es
 
C
h
il
d
 
H
ea
lt
h
 
S
u
rv
ey
 n
=
 
6
0
7
 
H
ig
h
es
t 
le
v
el
 o
f 
E
d
u
ca
ti
o
n
: 
 (1
) 
<
Y
ea
r 
1
2
 
C
o
m
p
le
te
d
  
 (2
) 
Y
ea
r 
1
2
 
  (3
) 
A
p
p
re
n
ti
ce
sh
ip
  
 (4
) 
D
ip
lo
m
a 
 
 (5
) 
D
eg
re
e 
In
 b
o
th
 s
u
rv
e
y
s 
y
o
u
n
g
er
 w
o
m
en
, 
w
o
m
en
 
w
it
h
 l
es
s 
ed
u
ca
ti
o
n
, 
le
ss
 i
n
co
m
e,
 o
f 
n
o
n
- 
E
n
g
li
sh
 s
p
ea
k
in
g
 b
ac
k
g
ro
u
n
d
 a
n
d
 w
o
m
en
 
w
h
o
 w
er
e 
n
o
t 
m
ar
ri
ed
 w
er
e 
<
 t
o
 t
ak
e 
fo
la
te
 
su
p
p
le
m
en
ts
 i
n
 t
h
e 
re
co
m
m
en
d
ed
 p
er
io
d
. 
 In
 b
o
th
 s
tu
d
ie
s 
an
d
 i
n
 b
o
th
 p
ar
it
y
 g
ro
u
p
s 
(p
ri
m
ip
ar
o
u
s 
&
 m
u
lt
ip
ar
o
u
s)
, 
th
e 
li
k
el
ih
o
o
d
 o
f 
ta
k
in
g
 f
o
li
c 
ac
id
 s
u
p
p
le
m
en
t 
in
cr
ea
se
d
 w
it
h
 i
n
cr
ea
si
n
g
 m
at
er
n
al
 a
g
e,
 
w
it
h
 i
n
cr
ea
si
n
g
 l
ev
el
 o
f 
ed
u
ca
ti
o
n
, 
an
d
 
w
it
h
 E
n
g
li
sh
-s
p
ea
k
in
g
 b
ac
k
g
ro
u
n
d
. 
  
B
o
w
er
, 
M
il
le
r,
 
P
ay
n
e,
 &
 
S
em
a 
 
 (2
0
0
5
) 
T
o
 e
v
al
u
at
e 
tw
o
 
p
o
p
u
la
ti
o
n
 h
ea
lt
h
  
p
ro
m
o
ti
o
n
 p
ro
g
ra
m
s 
to
 
en
co
u
ra
g
e 
w
o
m
en
 t
o
 
ta
k
e 
fo
li
c 
ac
id
 
su
p
p
le
m
en
ts
, 
an
d
 t
h
e 
 
C
ro
ss
 
se
ct
io
n
al
 
st
u
d
y
 
R
an
d
o
m
 
sa
m
p
le
 o
f 
re
ce
n
tl
y
 
p
re
g
n
an
t 
w
o
m
en
 i
n
 
W
es
te
rn
 
M
at
er
n
al
 
E
d
u
ca
ti
o
n
: 
 (1
)T
er
ti
ar
y
  
 (2
)T
ra
d
e/
o
th
er
 
W
o
m
en
 w
h
o
 fi
rs
t 
b
ec
am
e 
aw
ar
e 
o
f 
th
e 
co
rr
ec
t 
m
es
sa
g
e 
d
u
ri
n
g
 p
re
g
n
an
c
y
 o
r 
w
h
o
 
w
er
e 
u
n
aw
ar
e 
o
f 
th
e 
co
rr
ec
t 
m
es
sa
g
e 
b
ef
o
re
 o
r 
d
u
ri
n
g
 p
re
g
n
an
cy
 w
er
e 
m
o
re
 
li
k
el
y
 t
h
an
 w
o
m
en
 a
w
ar
e 
b
ef
o
re
 p
re
g
n
an
c
y
 
to
 b
e 
y
o
u
n
g
er
, 
h
av
in
g
 t
h
ei
r 
fi
rs
t 
p
re
g
n
an
c
y
, 
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
in
tr
o
d
u
ct
io
n
 o
f 
v
o
lu
n
ta
ry
 f
o
rt
ifi
ca
ti
o
n
 
o
f 
so
m
e 
fo
o
d
s 
w
it
h
 
fo
li
c 
ac
id
 i
n
 A
u
st
ra
li
a
 
A
u
st
ra
li
a 
q
u
al
ifi
ca
ti
o
n
  
 (3
)H
ig
h
 s
ch
o
o
l 
o
n
ly
 
b
e 
si
n
g
le
 o
r 
in
 a
 d
e 
fa
ct
o
 R
el
at
io
n
sh
ip
, 
h
av
e 
n
o
 t
er
ti
ar
y
 e
d
u
ca
ti
o
n
, 
an
d
 b
e 
a 
p
u
b
li
c 
p
at
ie
n
t.
  
 S
im
il
ar
 a
ss
o
ci
at
io
n
s 
w
er
e 
se
en
 f
o
r 
w
o
m
en
 
ta
k
in
g
 e
it
h
er
 n
o
 f
o
li
c 
ac
id
 o
r 
<
 2
0
0
m
g
 o
f 
fo
li
c 
ac
id
 i
n
 s
u
p
p
le
m
en
ts
 d
ai
ly
 i
n
 t
h
e 
p
er
ic
o
n
ce
p
ti
o
n
al
 p
er
io
d
. 
 W
e 
fo
u
n
d
 t
h
at
 b
et
te
r 
ed
u
ca
te
d
, 
o
ld
er
 a
n
d
 
m
ar
ri
ed
 w
o
m
en
, 
w
o
m
en
 w
it
h
 p
ri
v
at
e 
h
ea
lt
h
 i
n
su
ra
n
ce
 c
o
v
e 
an
d
 w
o
m
en
 w
h
o
 
en
g
ag
ed
 i
n
 o
th
er
 h
ea
lt
h
-p
ro
m
o
ti
n
g
 
b
eh
av
io
rs
 (
n
o
t 
sm
o
k
in
g
, 
ta
k
in
g
 e
x
er
ci
se
, 
p
la
n
n
in
g
 p
re
g
n
an
c
y
) 
w
er
e 
m
o
re
 l
ik
el
y
 t
o
  
k
n
o
w
 a
b
o
u
t 
th
e 
p
re
v
en
ti
v
e 
ef
fe
ct
 o
f 
fo
la
te
 
an
d
 t
o
 h
av
e 
ta
k
en
 p
er
ic
o
n
ce
p
ti
o
n
al
 f
o
li
c 
ac
id
 s
u
p
p
le
m
en
ta
ti
o
n
. 
 
d
e 
Jo
n
g
-V
an
 
d
en
 B
er
g
, 
H
er
n
an
d
ez
-
D
ia
z 
W
er
le
r,
 L
o
u
ik
, 
&
 M
it
ch
el
l 
 (2
0
0
5
) 
 
T
h
e 
p
u
rp
o
se
 o
f 
th
is
 
st
u
d
y
 w
as
 t
o
 d
es
cr
ib
e 
re
ce
n
t 
tr
en
d
s 
in
 f
o
li
c 
ac
id
 a
w
ar
en
es
s 
an
d
 
u
se
 i
n
 t
h
e 
p
er
ic
o
n
ce
p
ti
o
n
al
 
p
er
io
d
 a
m
o
n
g
 
p
re
g
n
an
t 
w
o
m
en
 i
n
 
re
la
ti
o
n
 t
o
 m
at
er
n
al
 
C
ro
ss
-
se
ct
io
n
al
 
st
u
d
y
 
1
6
,5
5
5
 
w
o
m
en
 
fr
o
m
 t
h
e 
S
lo
n
e 
E
p
id
em
io
l
o
g
y
 
C
en
te
r 
B
ir
th
  
D
ef
ec
ts
 
E
d
u
ca
ti
o
n
al
  
L
ev
el
: 
  (
1
) 
lo
w
 
aw
ar
en
es
s,
 <
1
2
 
y
ea
rs
 
 (2
) 
m
id
d
le
  
aw
ar
en
es
s,
 1
2
-1
5
 
M
at
er
n
al
 e
d
u
ca
ti
o
n
 w
as
 a
 s
tr
o
n
g
 
in
d
ep
en
d
en
t 
p
re
d
ic
to
r 
o
f 
b
o
th
 a
w
ar
en
es
s 
an
d
 u
se
. 
 T
h
e 
p
ro
p
o
rt
io
n
 o
f 
w
o
m
en
 w
h
o
 w
er
e 
aw
ar
e 
o
f 
fo
li
c 
ac
id
 a
n
d
 w
h
o
 u
se
d
 f
o
li
c 
ac
id
 i
n
 t
h
e 
re
le
v
an
t 
p
er
io
d
 w
as
 a
p
p
ro
x
im
at
el
y
 6
 t
im
es
 
h
ig
h
er
 i
n
 w
o
m
en
 w
it
h
 a
 h
ig
h
 e
d
u
ca
ti
o
n
al
 
le
v
el
 t
h
an
 i
n
 w
o
m
en
 w
it
h
 a
 l
o
w
 l
ev
el
 o
f 
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T
ab
le
 2
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
so
ci
o
d
em
o
g
ra
p
h
ic
 a
n
d
 
o
th
er
 r
el
ev
an
t 
fa
ct
o
rs
. 
 
S
tu
d
y
 
w
er
e 
in
te
rv
ie
w
-
ed
  
y
ea
rs
 
 (3
) 
h
ig
h
 a
w
ar
e-
n
es
s,
 >
1
5
 y
ea
rs
 
 
ed
u
ca
ti
o
n
. 
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T
ab
le
 3
: 
 R
es
ea
rc
h
 o
n
 E
d
u
ca
ti
o
n
al
 A
tt
ai
n
m
en
t 
an
d
 B
re
as
tf
ee
d
in
g
: 
2
0
0
7
-2
0
1
1
 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
 
 
 
 
 
 
H
au
ch
, 
 
F
en
w
ic
k
, 
 
D
h
al
iw
al
, 
&
 
B
u
tt
 
 (2
0
1
1
) 
T
o
 e
x
am
in
e 
in
fa
n
t 
fe
ed
in
g
 p
ra
ct
ic
es
 
d
u
ri
n
g
 t
h
e 
h
o
sp
it
al
 
st
ay
 a
n
d
 a
t 
9
 
w
ee
k
s 
p
o
st
 b
ir
th
 
fr
o
m
 W
es
te
rn
 
A
u
st
ra
li
an
 w
o
m
en
 
w
it
h
 a
 r
eg
is
te
re
d
 
li
v
e 
b
ir
th
 b
et
w
ee
n
 
F
eb
ru
ar
y
 a
n
d
 J
u
n
e 
2
0
0
6
 
C
ro
ss
 s
ec
ti
o
n
al
 
su
rv
e
y
 
 
D
at
a 
o
b
ta
in
ed
 
fr
o
m
 2
,6
6
9
 
w
o
m
en
  
M
at
er
n
al
 e
d
u
ca
ti
o
n
 
le
v
el
: 
 (1
) 
<
 Y
ea
r 
1
2
 
 (2
) 
S
ec
o
n
d
ar
y
 s
ch
o
o
l 
y
ea
r 
1
2
 c
o
m
p
le
ti
o
n
 
 (3
) 
A
p
p
re
n
ti
ce
sh
ip
/ 
d
ip
lo
m
a 
 (4
) 
D
eg
re
e/
p
o
st
g
ra
d
u
at
e
 
V
ar
ia
b
le
s 
w
it
h
 a
 s
ig
n
ifi
ca
n
t 
as
so
ci
at
io
n
 w
it
h
 b
re
as
tf
ee
d
in
g
 
ce
ss
at
io
n
 a
t 
9
 w
ee
k
s 
in
cl
u
d
ed
: 
y
o
u
n
g
er
 m
at
er
n
al
 a
g
e 
(P
 <
 0
.0
0
1
);
 
p
ri
m
ip
ar
o
u
s 
w
o
m
en
 (
P
 <
 0
.0
0
1
);
 
ru
ra
l 
w
o
m
en
 (
P
 <
0
.0
0
1
);
 w
o
m
en
 
fr
o
m
 a
 p
u
b
li
c 
m
at
er
n
it
y
 h
o
sp
it
al
 (
P
 
<
 0
.0
5
);
 l
o
w
er
 m
at
er
n
al
 e
d
u
ca
ti
o
n
 
le
v
el
s 
(P
 <
0
.0
0
1
);
 o
ff
er
in
g
 a
 
co
m
b
in
at
io
n
 o
f 
b
re
as
t 
m
il
k
 a
n
d
 
fo
rm
u
la
 i
n
 h
o
sp
it
al
 (
P
 <
 0
.0
0
1
) 
an
d
 
ca
es
ar
ea
n
 b
ir
th
 (
P
 <
 0
.0
0
1
).
  
 In
 a
 m
u
lt
iv
ar
ia
b
le
 l
o
g
is
ti
c 
re
g
re
ss
io
n
 a
n
al
y
si
s,
 y
o
u
n
g
er
 
m
at
er
n
al
 a
g
e,
 p
ri
m
ip
ar
o
u
s 
w
o
m
en
, 
lo
w
er
 m
at
er
n
al
 e
d
u
ca
ti
o
n
 l
ev
el
s,
 
o
ff
er
in
g
 a
 c
o
m
b
in
at
io
n
 o
f 
b
re
as
t 
m
il
k
 a
n
d
 f
o
rm
u
la
 i
n
 h
o
sp
it
al
 a
n
d
 
ca
es
ar
ea
n
 b
ir
th
 w
er
e 
si
g
n
ifi
ca
n
t 
in
d
ep
en
d
en
t 
p
re
d
ic
to
rs
 o
f 
b
re
as
tf
ee
d
in
g
 c
es
sa
ti
o
n
 b
y
 9
 
w
ee
k
s.
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
K
ra
u
se
 &
 
L
o
v
el
ad
y
  
 (2
0
1
1
) 
T
o
 e
x
am
in
e 
co
rr
el
at
es
 o
f 
 
b
re
as
tf
ee
d
in
g
 
in
it
ia
ti
o
n
 a
n
d
 
in
te
n
si
ty
 i
n
 a
 
ra
ci
al
ly
 d
iv
er
se
  
sa
m
p
le
 o
f 
o
v
er
w
ei
g
h
t 
an
d
 
o
b
es
e 
w
o
m
en
. 
 
S
ec
o
n
d
ar
y
 
D
at
a 
an
al
y
si
s 
4
5
0
 N
C
 
w
o
m
en
  
en
ro
ll
ed
 i
n
 a
 
p
o
st
p
ar
tu
m
 
w
ei
g
h
t 
lo
ss
 
in
te
rv
en
ti
o
n
  
D
u
rh
am
, 
N
C
 
E
d
u
ca
ti
o
n
 w
as
 c
o
ll
ec
te
d
 
in
 c
at
eg
o
ri
es
 a
n
d
 e
n
te
re
d
 
as
 d
u
m
m
y
 v
ar
ia
b
le
s 
in
to
 
th
e 
m
o
d
el
s 
as
: 
 (1
) 
H
ig
h
 s
ch
o
o
l 
g
ra
d
u
at
e 
o
r 
le
ss
 
 (2
) 
C
o
ll
eg
e 
d
eg
re
e 
 (3
) 
P
o
st
g
ra
d
u
at
e 
d
eg
re
e
 
In
 m
u
lt
iv
ar
ia
b
le
 m
o
d
el
s 
ed
u
ca
ti
o
n
, 
g
es
ta
ti
o
n
al
 a
g
e,
 a
n
d
 B
M
I 
re
m
ai
n
ed
 
si
g
n
ifi
ca
n
t 
p
re
d
ic
to
rs
 o
f 
b
re
as
tf
ee
d
in
g
 i
n
it
ia
ti
o
n
. 
 In
cr
ea
si
n
g
 e
d
u
ca
ti
o
n
 h
ad
 a
 
si
g
n
ifi
ca
n
t 
p
o
si
ti
v
e 
ef
fe
ct
 o
n
 
la
ct
at
io
n
 s
co
re
 f
o
r 
b
la
ck
 w
o
m
en
 
w
h
en
 s
ep
ar
at
e 
an
al
y
si
s 
w
as
 
co
m
p
le
te
d
 f
o
r 
b
la
ck
s 
an
d
 w
h
it
es
. 
 
  
M
al
o
n
ey
, 
H
u
tc
h
in
so
n
, 
B
u
rn
s,
 
M
at
ti
ck
, 
&
 
B
la
ck
  
 (2
0
1
1
) 
 
T
o
 d
et
er
m
in
e 
th
e 
p
re
v
al
en
ce
 a
n
d
 
co
rr
el
at
es
 o
f 
al
co
h
o
l 
u
se
 i
n
 
p
re
g
n
an
c
y
 a
n
d
 
la
ct
at
io
n
 i
n
 a
 l
ar
g
e 
re
p
re
se
n
ta
ti
v
e 
sa
m
p
le
 o
f 
A
u
st
ra
li
an
 w
o
m
en
 
C
ro
ss
-
se
ct
io
n
al
 
su
rv
e
y
 
S
el
f-
co
m
p
le
te
d
 
q
u
es
ti
o
n
n
ai
re
 
(n
 =
 1
9
,8
1
8
) 
  
 T
el
ep
h
o
n
e 
in
te
rv
ie
w
  
(n
 =
 3
,5
3
8
) 
 S
am
p
le
 o
f 
A
u
st
ra
li
an
 
w
o
m
en
 d
ra
w
n
 
fr
o
m
 t
h
e 
2
0
0
7
 
N
at
io
n
al
 
D
ru
g
 S
tr
at
eg
y
 
H
o
u
se
h
o
ld
 
E
d
u
ca
ti
o
n
al
 a
tt
ai
n
m
en
t:
 
 (1
) 
1
0
 y
r 
o
r 
le
ss
  
 (2
) 
1
1
–
1
2
 y
r 
H
ig
h
er
 e
d
u
ca
ti
o
n
al
 a
tt
ai
n
m
en
t,
 a
n
d
 
b
re
as
tf
ee
d
in
g
 f
o
r 
m
o
re
 w
ee
k
s 
in
 
th
e 
p
as
t 
1
2
 m
o
n
th
s 
w
er
e 
si
g
n
if
ic
an
tl
y
 a
ss
o
ci
at
ed
 w
it
h
 
al
co
h
o
l 
u
se
 w
h
il
e 
b
re
as
tf
ee
d
in
g
, 
af
te
r 
co
n
tr
o
ll
in
g
 f
o
r 
co
n
fo
u
n
d
in
g
 
p
sy
ch
o
so
ci
al
 f
ac
to
rs
. 
 R
es
u
lt
s 
fo
u
n
d
 l
in
k
s 
b
et
w
ee
n
 
h
ig
h
er
 e
d
u
ca
ti
o
n
al
 a
tt
ai
n
m
en
t 
an
d
 
al
co
h
o
l 
u
se
 i
n
 p
re
g
n
an
c
y
. 
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
S
u
rv
ey
  
  
 
 
 
A
k
te
r 
&
 
R
ah
m
an
 
 (2
0
1
0
) 
T
h
e 
p
u
rp
o
se
 o
f 
th
is
 s
tu
d
y
 w
as
 t
o
 
as
se
ss
 t
h
e 
d
u
ra
ti
o
n
 
o
f 
b
re
as
tf
ee
d
in
g
 
an
d
 t
h
e 
so
ci
o
d
em
o
g
ra
p
h
ic
 
fa
ct
o
rs
  
af
fe
ct
in
g
 i
t.
  
 
C
ro
ss
 s
ec
ti
o
n
al
 
d
es
ig
n
 o
f 
d
at
a 
fo
r 
th
e 
st
u
d
y
 
w
er
e 
d
ra
w
n
 
fr
o
m
 t
h
e 
B
an
g
la
d
es
h
 
D
em
o
g
ra
p
h
ic
 
an
d
 H
ea
lt
h
 
S
u
rv
ey
 2
0
0
4
 
 5
,3
6
4
 
m
o
th
er
s 
fr
o
m
 
B
an
g
la
d
es
h
 
E
d
u
ca
ti
o
n
 o
f 
th
e 
re
sp
o
n
d
en
t 
is
 t
h
e 
h
ig
h
es
t 
le
v
el
 o
f 
sc
h
o
o
li
n
g
 
at
ta
in
ed
, 
m
ea
su
re
d
 a
s:
 
 (1
) 
n
o
 e
d
u
ca
ti
o
n
, 
 
 (2
) 
p
ri
m
ar
y
, 
 
 (3
) 
se
co
n
d
ar
y
, 
 (4
) 
h
ig
h
er
 
  
T
h
e 
d
u
ra
ti
o
n
 o
f 
b
re
as
tf
ee
d
in
g
 w
as
 
p
o
si
ti
v
el
y
 a
ss
o
ci
at
ed
 w
it
h
 m
at
er
n
al
 
ag
e,
 c
o
n
tr
ac
ep
ti
v
e-
u
se
, 
w
o
rk
 
st
at
u
s,
 a
n
d
 r
el
ig
io
n
 a
n
d
 w
as
 
n
eg
at
iv
el
y
 a
ss
o
ci
at
ed
 w
it
h
 a
g
e 
at
 
m
ar
ri
ag
e,
 p
ar
it
y
, 
d
el
iv
er
y
 s
ta
tu
s,
 
re
g
io
n
, 
an
d
 m
at
er
n
al
 e
d
u
ca
ti
o
n
. 
 
 Y
o
u
n
g
er
 m
o
th
er
s,
 h
av
in
g
 h
ig
h
er
 
ed
u
ca
ti
o
n
, 
h
ig
h
er
 m
at
er
n
al
 p
ar
it
y
, 
ca
es
ar
ea
n
-s
ec
ti
o
n
 b
ir
th
, 
b
ei
n
g
 a
 
M
u
sl
im
, 
an
d
 m
o
th
er
s 
w
h
o
 h
av
e 
n
o
t 
u
se
d
 a
n
y
 c
o
n
tr
ac
ep
ti
v
e 
w
er
e 
as
so
ci
at
ed
 w
it
h
 l
o
w
er
 d
u
ra
ti
o
n
 o
f 
b
re
as
tf
ee
d
in
g
. 
 T
h
e 
ri
sk
 o
f 
ce
ss
at
io
n
 o
f 
b
re
as
tf
ee
d
in
g
 i
n
cr
ea
se
d
 w
it
h
 
in
cr
ea
si
n
g
 m
at
er
n
al
 e
d
u
ca
ti
o
n
. 
  
 
 
A
l-
S
ah
ab
, 
 
L
an
es
, 
 
F
el
d
m
an
, 
 &
 
T
am
im
  
  (2
0
1
0
) 
T
o
 e
x
am
in
e 
th
e 
p
re
v
al
en
ce
 a
n
d
 
p
re
d
ic
to
rs
 o
f 
 
6
-m
o
n
th
 e
x
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
 
am
o
n
g
 C
an
ad
ia
n
 
R
et
ro
sp
ec
ti
v
e 
S
tu
d
y
 u
si
n
g
 
th
e 
M
at
er
n
it
y
 
E
x
p
er
ie
n
ce
 
S
u
rv
ey
 
ta
rg
et
in
g
 
5
,6
1
5
 
w
ei
g
h
te
d
 t
o
 
re
p
re
se
n
t 
6
6
,8
1
0
 
C
an
ad
ia
n
 
w
o
m
en
 
M
at
er
n
al
 y
ea
rs
 o
f 
ed
u
ca
ti
o
n
: 
 C
o
n
ti
n
u
o
u
s 
v
ar
ia
b
le
 
H
av
in
g
 h
ig
h
er
 y
ea
rs
 o
f 
ed
u
ca
ti
o
n
, 
re
si
d
in
g
 i
n
 t
h
e 
N
o
rt
h
er
n
 t
er
ri
to
ri
es
 
an
d
 W
es
te
rn
 p
ro
v
in
ce
s,
 l
iv
in
g
 w
it
h
 
a 
p
ar
tn
er
, 
h
av
in
g
 h
ad
 p
re
v
io
u
s 
p
re
g
n
an
ci
es
, 
h
av
in
g
 l
o
w
er
 p
re
-
p
re
g
n
an
c
y
 b
o
d
y
 m
as
s 
in
d
ex
 a
n
d
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
w
o
m
en
. 
w
o
m
en
 a
g
ed
 ≥
 
1
5
 y
ea
rs
 w
h
o
 
si
n
g
le
to
n
 l
iv
e 
b
ir
th
s 
b
et
w
ee
n
 
F
eb
ru
ar
y
 2
0
0
6
 
–
 M
ay
 2
0
0
6
  
 
g
iv
in
g
 b
ir
th
 a
t 
o
ld
er
 a
g
e 
w
er
e 
as
so
ci
at
ed
 w
it
h
 i
n
cr
ea
se
d
 
li
k
el
ih
o
o
d
 o
f 
6
-m
o
n
th
 e
x
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
. 
 A
t 
th
e 
m
u
lt
iv
ar
ia
te
 a
n
al
y
si
s,
 ‘
y
ea
rs
 
o
f 
ed
u
ca
ti
o
n
’ 
w
as
 t
h
e 
o
n
ly
 
si
g
n
if
ic
an
t 
so
ci
o
-e
co
n
o
m
ic
 
p
re
d
ic
to
r 
o
f 
6
-m
o
n
th
 e
x
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
. 
 
B
ai
le
y
, 
&
 
W
ri
g
h
t 
 (2
0
1
0
) 
T
o
 i
d
en
ti
fy
 
d
em
o
g
ra
p
h
ic
, 
m
ed
ic
al
, 
an
d
 
h
ea
lt
h
 b
eh
av
io
r 
fa
ct
o
rs
 t
h
at
 p
re
d
ic
t 
b
re
as
tf
ee
d
in
g
 
in
it
ia
ti
o
n
 i
n
 a
 r
u
ra
l 
p
o
p
u
la
ti
o
n
 w
it
h
 
lo
w
 b
re
as
tf
ee
d
in
g
 
ra
te
s.
 
R
et
ro
sp
ec
ti
v
e 
st
u
d
y
 d
es
ig
n
, 
w
it
h
 d
at
a 
o
b
ta
in
ed
 
th
ro
u
g
h
 
d
et
ai
le
d
 c
h
ar
t 
re
v
ie
w
 
2
3
2
3
 U
.S
. 
w
o
m
en
 w
h
o
 
ex
p
er
ie
n
ce
d
 
co
n
se
cu
ti
v
e 
d
el
iv
er
ie
s 
at
 2
 
h
o
sp
it
al
s 
in
 
T
en
n
es
se
e 
 
M
at
er
n
al
 e
d
u
ca
ti
o
n
: 
 (1
) 
h
ig
h
 s
ch
o
o
l 
ed
u
ca
ti
o
n
 o
r 
le
ss
 
 (2
) 
so
m
e 
co
ll
eg
e 
o
r 
m
o
re
 
  
O
n
ly
 h
al
f 
th
e 
w
o
m
en
 i
n
it
ia
te
d
 
b
re
as
tf
ee
d
in
g
, 
w
h
ic
h
 w
as
 
si
g
n
if
ic
an
tl
y
 a
ss
o
ci
at
ed
 w
it
h
 
h
ig
h
er
 l
ev
el
s 
o
f 
ed
u
ca
ti
o
n
, 
p
ri
v
at
e 
in
su
ra
n
ce
, 
n
o
n
sm
o
k
in
g
 a
n
d
 n
o
n
-
d
ru
g
-u
si
n
g
 s
ta
tu
s,
 a
n
d
 p
ri
m
ip
ar
it
y
, 
af
te
r 
co
n
tr
o
ll
in
g
 f
o
r 
co
n
fo
u
n
d
er
s.
 
 W
o
m
en
 2
0
 y
ea
rs
 o
f 
ag
e 
an
d
 o
ld
er
, 
th
o
se
 w
it
h
 >
 h
ig
h
 s
ch
o
o
l 
ed
u
ca
ti
o
n
, 
th
o
se
 w
h
o
 w
er
e 
m
ar
ri
ed
, 
an
d
 t
h
o
se
 w
it
h
 p
ri
v
at
e 
m
ed
ic
al
 i
n
su
ra
n
ce
 w
er
e 
si
g
n
if
ic
an
tl
y
 m
o
re
 l
ik
el
y
 t
o
 i
n
it
ia
te
 
b
re
as
tf
ee
d
in
g
 t
h
an
 t
h
e 
re
m
ai
n
in
g
 
w
o
m
en
. 
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
C
h
ap
ar
ro
 &
 
L
u
tt
er
  
 (2
0
1
0
) 
T
o
 u
n
d
er
st
an
d
 t
h
e 
fa
ct
o
rs
 
co
n
tr
ib
u
ti
n
g
 i
n
 
b
re
as
tf
ee
d
in
g
 
d
u
ra
ti
o
n
 
R
et
ro
sp
ec
ti
v
e 
st
u
d
y
 d
es
ig
n
 
fr
o
m
 1
9
8
6
-
2
0
0
5
 
B
et
w
ee
n
 
2
6
0
0
-1
1
,0
0
0
 
m
o
th
er
-c
h
il
d
 
p
ai
rs
 f
ro
m
 
ea
ch
 o
f 
7
 
L
at
in
 
A
m
er
ic
a 
co
u
n
tr
ie
s 
 
M
o
th
er
s 
ed
u
ca
ti
o
n
: 
 (1
) 
1
-6
 
 (2
) 
7
-1
1
 
 (3
) 
≥
 1
2
 
T
h
e 
m
o
st
 i
m
p
o
rt
an
t 
an
d
 c
o
n
si
st
en
t 
p
re
d
ic
to
r 
o
f 
w
h
et
h
er
 a
 m
o
th
er
 
co
n
ti
n
u
es
 t
o
 b
re
as
tf
ee
d
 w
as
 h
er
 
le
v
el
 o
f 
ed
u
ca
ti
o
n
. 
 
 H
ig
h
er
 m
at
er
n
al
 e
d
u
ca
ti
o
n
 w
as
 
as
so
ci
at
ed
 w
it
h
 a
 l
o
w
er
 p
ro
b
ab
il
it
y
 
o
f 
b
re
as
tf
ee
d
in
g
 a
t 
an
y
 g
iv
e 
ag
e 
o
f 
th
e 
ch
il
d
. 
 
 
D
o
 
N
as
ci
m
en
to
, 
R
ei
s,
 F
ra
n
co
, 
 
Is
sl
er
, 
&
 
F
er
ra
ro
  
G
ri
s 
 
 (2
0
1
0
) 
T
o
 e
v
al
u
at
e 
in
fa
n
t 
fe
ed
in
g
 p
ra
ct
ic
es
 
an
d
 t
h
e 
id
en
ti
fi
ca
ti
o
n
 o
f 
w
ea
n
in
g
 r
is
k
 
fa
ct
o
rs
 a
re
 
es
se
n
ti
al
 f
o
r 
p
u
b
li
c 
h
ea
lt
h
 
p
o
li
cy
 p
la
n
n
in
g
. 
 
 
C
ro
ss
-
se
ct
io
n
al
 
p
o
p
u
la
ti
o
n
 
su
rv
e
y
 
B
ra
zi
li
an
 
C
ar
eg
iv
er
s 
o
f 
1
,4
7
0
 i
n
fa
n
ts
 
w
er
e 
in
te
rv
ie
w
ed
 
M
at
er
n
al
 S
ch
o
o
li
n
g
 
(y
ea
rs
):
 
 (1
) 
<
1
2
 
 (2
) 
≥
 1
2
 
 
T
h
e 
fi
n
d
in
g
s 
as
so
ci
at
ed
 w
it
h
 t
h
e 
in
te
rr
u
p
ti
o
n
 o
f 
ex
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
 f
o
r 
in
fa
n
ts
 u
p
 t
o
 6
 
m
o
n
th
s 
w
er
e:
 h
ig
h
er
 i
n
fa
n
t 
ag
e 
(P
 
<
 0
.0
0
1
),
 p
ac
ifi
er
 u
se
 (
P
 <
 0
.0
0
1
),
 
an
d
 l
o
w
er
 m
at
er
n
al
 e
d
u
ca
ti
o
n
al
 
le
v
el
 (
P
=
 0
.0
1
3
).
  
 A
 h
ig
h
 l
ev
el
 o
f 
m
at
er
n
al
 
ed
u
ca
ti
o
n
al
 b
ac
k
g
ro
u
n
d
 w
as
 
as
so
ci
at
ed
 w
it
h
 t
h
e 
co
n
ti
n
u
at
io
n
 o
f 
ex
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
 a
m
o
n
g
 
in
fa
n
ts
 y
o
u
n
g
er
 t
h
an
 6
 m
o
n
th
s.
 
 
K
ri
st
ia
n
se
n
, 
 
L
an
d
e,
 
O
v
er
b
y
, 
&
 
A
n
d
er
se
n
 
T
o
 i
d
en
ti
fy
 f
ac
to
rs
 
as
so
ci
at
ed
 w
it
h
 
ex
cl
u
si
v
e 
b
re
as
t-
fe
ed
in
g
 a
n
d
 
L
o
n
g
it
u
d
in
al
 
st
u
d
y
 
 
A
 t
o
ta
l 
o
f 
1
4
9
0
 
N
o
rw
eg
ia
n
 
m
o
th
er
s/
 
M
at
er
n
al
 E
d
u
ca
ti
o
n
: 
 (1
) 
P
ri
m
ar
y
/s
ec
o
n
d
ar
y
 
sc
h
o
o
ls
  
M
at
er
n
al
 e
d
u
ca
ti
o
n
 w
as
 t
h
e 
m
o
st
 
st
ab
le
 v
ar
ia
b
le
 a
s 
it
 w
as
 
si
g
n
ifi
ca
n
tl
y
 a
ss
o
ci
at
ed
 w
it
h
 
ex
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
 a
t 
m
o
st
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
  (2
0
1
0
) 
b
re
as
tf
ee
d
in
g
 
d
u
ri
n
g
 t
h
e 
fi
rs
t 
y
ea
r 
o
f 
li
fe
  
in
fa
n
ts
 
p
ar
ti
ci
p
at
ed
 a
t 
b
o
th
 6
 a
n
d
 1
2
 
m
o
n
th
s 
o
f 
ag
e.
 
 (2
) 
C
o
m
p
re
h
en
si
v
e 
sc
h
o
o
l 
 
 (3
) 
A
ca
d
em
y
/c
o
ll
eg
e/
 
u
n
iv
er
si
ty
 (
≤
4
 y
ea
rs
) 
 
 (4
) 
A
ca
d
em
y
/c
o
ll
eg
e/
 
u
n
iv
er
si
ty
 (
>
4
 y
ea
rs
) 
 
ag
es
. 
 A
 s
ig
n
ifi
ca
n
t 
li
n
ea
r 
tr
en
d
 o
f 
in
cr
ea
si
n
g
 o
d
d
s 
o
f 
n
o
t 
in
tr
o
d
u
ci
n
g
 
so
li
d
 f
o
o
d
s 
b
ef
o
re
 4
 m
o
n
th
s 
o
f 
ag
e 
w
as
 f
o
u
n
d
 w
it
h
 i
n
cr
ea
si
n
g
 
m
at
er
n
al
 e
d
u
ca
ti
o
n
. 
 
K
u
 &
 
C
h
o
w
 
 (2
0
1
0
) 
T
o
 e
x
p
lo
re
 t
h
e 
re
la
ti
o
n
sh
ip
s 
b
et
w
ee
n
 
b
re
as
tf
ee
d
in
g
 
k
n
o
w
le
d
g
e,
 s
el
f-
ef
fi
ca
c
y
  
an
d
 d
em
o
g
ra
p
h
ic
 
fa
ct
o
rs
 o
n
 
b
re
as
tf
ee
d
in
g
 
p
at
te
rn
s 
am
o
n
g
 
H
o
n
g
 K
o
n
g
 
C
h
in
es
e 
p
ri
m
ip
ar
o
u
s 
w
o
m
en
. 
 
 
A
 c
ro
ss
-
se
ct
io
n
al
 a
n
d
 
co
rr
el
at
io
n
al
 
d
es
ig
n
. 
A
 
co
n
v
en
ie
n
ce
 
sa
m
p
le
 o
f 
8
2
 
su
b
je
ct
s 
w
h
o
 
h
ad
 n
o
rm
al
 
v
ag
in
al
 
d
el
iv
er
y
 i
n
 
th
e 
m
at
er
n
it
y
 
u
n
it
 o
f 
a 
re
g
io
n
al
 
h
o
sp
it
al
 i
n
  
H
o
n
g
 K
o
n
g
 
 
H
ig
h
es
t 
ed
u
ca
ti
o
n
 
at
ta
in
ed
: 
 (1
) 
P
ri
m
ar
y
 
 (2
) 
S
ec
o
n
d
ar
y
 
 (3
) 
P
o
st
se
co
n
d
ar
y
 
C
h
in
es
e 
w
o
m
en
 w
h
o
 h
ad
 a
tt
ai
n
ed
 
h
ig
h
er
 e
d
u
ca
ti
o
n
 w
er
e 
m
o
re
 l
ik
el
y
 
to
 p
ra
ct
ic
e 
ex
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
. 
 T
h
er
e 
w
as
 a
 p
o
si
ti
v
e 
as
so
ci
at
io
n
 
b
et
w
ee
n
 t
h
e 
le
v
el
 o
f 
m
at
er
n
al
 
ed
u
ca
ti
o
n
 a
n
d
 e
x
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
 d
u
ra
ti
o
n
. 
 
K
u
n
w
ar
, 
F
ar
id
i,
 S
in
g
h
, 
T
o
 d
et
er
m
in
e 
th
e 
p
at
te
rn
s 
o
f 
b
re
as
t 
R
et
ro
sp
ec
ti
v
e 
st
u
d
y
  
 
A
 t
o
ta
l 
o
f 
2
7
2
 
In
d
ia
n
 
E
d
u
ca
ti
o
n
al
 s
ta
tu
s 
o
f 
w
o
m
en
: 
B
et
te
r 
ed
u
ca
ti
o
n
 w
as
 t
h
e 
o
n
ly
 
fa
ct
o
r 
si
g
n
if
ic
an
tl
y
 a
ff
ec
ti
n
g
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
Z
ah
ra
, 
&
 
A
li
za
id
i 
 (2
0
1
0
) 
fe
ed
in
g
, 
re
tu
rn
 o
f 
m
en
st
ru
at
io
n
, 
 
an
d
 c
o
n
tr
ac
ep
ti
v
e 
p
ra
ct
ic
es
 i
n
 t
h
e 
fi
rs
t 
si
x
 m
o
n
th
s 
p
o
st
p
ar
tu
m
 i
n
 
w
o
m
en
 v
is
it
in
g
 
th
e 
o
u
tp
at
ie
n
t 
d
ep
ar
tm
en
t 
at
 a
 
te
ac
h
in
g
 h
o
sp
it
al
 
in
 L
u
ck
n
o
w
, 
N
o
rt
h
er
n
 I
n
d
ia
. 
 
 
m
o
th
er
s 
w
er
e 
in
te
rv
ie
w
ed
. 
 (1
) 
Il
li
te
ra
te
 
(2
) 
P
ri
m
ar
y
 
(3
) 
M
id
d
le
 
(4
) 
H
ig
h
 s
ch
o
o
l 
(5
) 
In
te
rm
ed
ia
te
 
(6
) 
G
ra
d
u
at
e 
(7
) 
P
o
st
g
ra
d
u
at
e 
(8
) 
P
ro
fe
ss
io
n
al
 
 
ex
cl
u
si
v
el
y
 b
re
as
t-
fe
ed
in
g
  
(p
 <
 0
.0
0
4
) 
           
L
aa
n
te
ra
, 
 
P
ie
ri
la
, 
&
 
P
o
ik
k
i 
 
 (2
0
1
0
) 
D
es
cr
ib
e 
b
re
as
tf
ee
d
in
g
 
k
n
o
w
le
d
g
e 
o
f 
ch
il
d
b
ea
ri
n
g
 
F
in
n
is
h
 p
ar
en
ts
  
C
ro
ss
 s
ec
ti
o
n
al
 
an
al
y
si
s 
u
si
n
g
 
a 
w
eb
-b
as
ed
 
su
rv
e
y
 
1
2
3
 p
re
g
n
an
t 
F
in
n
is
h
 
m
o
th
er
s 
an
d
 
4
9
 f
at
h
er
s 
H
ig
h
es
t 
ed
u
ca
ti
o
n
al
 
le
v
el
: 
 (1
) 
C
o
m
p
re
h
en
si
v
e 
sc
h
o
o
l 
o
r 
m
at
ri
cu
la
ti
o
n
 
(b
as
ic
 e
d
u
ca
ti
o
n
, 
9
 
y
ea
rs
) 
 (2
) 
V
o
ca
ti
o
n
al
 
q
u
al
if
ic
at
io
n
 (
g
en
er
al
 
u
p
p
er
 s
ec
o
n
d
ar
y
 s
ch
o
o
l,
 
3
 y
ea
rs
) 
 (3
) 
h
ig
h
er
 v
o
ca
ti
o
n
al
 
d
ip
lo
m
a 
o
r 
ac
ad
em
ic
 
K
n
o
w
le
d
g
e 
sc
o
re
s 
w
er
e 
p
o
o
re
r 
am
o
n
g
 p
ar
ti
ci
p
an
ts
 w
it
h
 v
o
ca
ti
o
n
al
 
q
u
al
if
ic
at
io
n
s 
th
an
 p
ar
ti
ci
p
an
ts
 
w
it
h
 a
ca
d
em
ic
 d
eg
re
es
 o
r 
h
ig
h
er
 
v
o
ca
ti
o
n
al
 d
ip
lo
m
as
 (
p
=
0
.0
0
3
).
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
d
eg
re
e 
(U
n
iv
er
si
ty
 3
-6
 
y
ea
rs
 
 
M
ih
rs
h
ah
i,
 
K
ab
ir
, 
R
o
y
, 
A
g
h
o
, 
S
en
ar
at
h
, 
&
 
D
ib
le
y
 
 (2
0
1
0
) 
T
o
 e
st
im
at
e 
th
e 
d
et
er
m
in
an
ts
 o
f 
se
le
ct
ed
 f
ee
d
in
g
 
p
ra
ct
ic
es
 a
n
d
 k
e
y
 
in
d
ic
at
o
rs
 o
f 
b
re
as
tf
ee
d
in
g
 a
n
d
 
co
m
p
le
m
en
ta
ry
 
fe
ei
n
g
 i
n
 
B
an
g
la
d
es
h
. 
R
et
ro
sp
ec
ti
v
e 
d
es
ig
n
 
2
4
8
2
 c
h
il
d
re
n
 
ag
ed
 0
-2
3
 
m
o
n
th
s 
fr
o
m
 
B
an
g
la
d
es
h
. 
 
M
at
er
n
al
 E
d
u
ca
ti
o
n
: 
 (1
)N
o
n
e 
 (2
) 
P
ri
m
ar
y
 
 (3
) 
S
ec
o
n
d
ar
y
 o
r 
ab
o
v
e
 
A
 r
is
k
 f
ac
to
r 
fo
r 
an
 i
n
fa
n
t 
n
o
t 
b
ei
n
g
 e
x
cl
u
si
v
el
y
 b
re
as
tf
ed
 w
as
 
h
ig
h
er
 m
at
er
n
al
 e
d
u
ca
ti
o
n
. 
 
 T
h
e 
ra
te
 o
f 
ti
m
el
y
 i
n
it
ia
ti
o
n
 o
f 
b
re
as
tf
ee
d
in
g
 w
as
 h
ig
h
er
 a
m
o
n
g
 
ch
il
d
re
n
 o
f 
m
o
re
 e
d
u
ca
te
d
 p
ar
en
ts
. 
 
 T
h
es
e 
au
th
o
rs
 n
o
te
 i
n
 t
h
ei
r 
d
is
cu
ss
io
n
 t
h
at
 t
h
er
e 
is
 a
 t
re
n
d
 
to
w
ar
d
 m
o
re
 e
d
u
ca
te
d
 m
o
th
er
s 
b
ei
n
g
 l
es
s 
li
k
el
y
 t
o
 e
x
cl
u
si
v
el
y
 
b
re
as
tf
ee
d
 t
h
ei
r 
b
ab
ie
s 
th
an
 l
es
s 
ed
u
ca
te
d
 m
o
th
er
s.
  
 
M
em
o
n
, 
S
h
ai
k
h
, 
K
o
u
sa
r,
 &
 
M
em
o
n
  
 (2
0
1
0
) 
 
 
T
o
 a
ss
es
s 
th
e 
p
ra
ct
ic
e 
an
d
 
k
n
o
w
le
d
g
e 
o
f 
m
o
th
er
s 
re
g
ar
d
in
g
 
b
re
as
t 
fe
ed
in
g
, 
co
m
p
li
m
en
ta
ry
 
fe
ed
in
g
, 
an
d
 t
o
 
fi
n
d
 o
u
t 
so
ci
o
-
ec
o
n
o
m
ic
 
co
rr
el
at
es
 o
f 
A
 c
ro
ss
 
se
ct
io
n
al
 
su
rv
e
y
 
co
n
d
u
ct
ed
 a
t 
p
ae
d
ia
tr
ic
 
d
ep
ar
tm
en
t 
o
f 
L
ia
q
u
at
 
U
n
iv
er
si
ty
 
H
o
sp
it
al
 
(L
U
H
) 
in
 
5
0
0
 P
ak
is
ta
n
 
w
o
m
en
 
E
d
u
ca
ti
o
n
 S
ta
tu
s:
 
 (1
)E
d
u
ca
te
d
 
 (2
) 
U
n
ed
u
ca
ti
o
n
 
T
h
er
e 
w
as
 a
 s
ta
ti
st
ic
al
ly
 
si
g
n
if
ic
an
t 
d
if
fe
re
n
ce
 i
n
 f
ee
d
in
g
 
p
ra
ct
ic
es
 o
f 
ed
u
ca
te
d
 a
n
d
 
u
n
ed
u
ca
te
d
 (
P
 <
 0
.0
0
0
1
) 
 M
o
th
er
s’
 e
d
u
ca
ti
o
n
 a
n
d
 
so
ci
o
ec
o
n
o
m
ic
 c
o
n
d
it
io
n
s,
 a
 
p
o
si
ti
v
e 
co
rr
el
at
io
n
 w
as
 n
o
te
d
 w
it
h
 
fe
ed
in
g
 p
ra
ct
ic
es
. 
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
fe
ed
in
g
 p
ra
ct
ic
es
. 
P
ak
is
ta
n
 f
ro
m
 
Ja
n
-D
ec
 2
0
0
8
 
C
o
m
p
li
m
en
ta
ry
 f
ee
d
in
g
 p
ra
ct
ic
es
 
d
id
 n
o
t 
co
rr
el
at
e 
w
it
h
 a
n
y
 s
o
ci
o
-
ec
o
n
o
m
ic
 i
n
d
ic
at
o
r 
ex
ce
p
t 
m
at
er
n
al
 e
d
u
ca
ti
o
n
. 
 U
se
 o
f 
b
o
tt
le
s 
w
as
 s
ig
n
if
ic
an
tl
y
 
h
ig
h
er
 a
m
o
n
g
 m
o
th
er
s 
w
it
h
 a
 l
o
w
 
le
v
el
 o
f 
ed
u
ca
ti
o
n
. 
 
 O
f 
th
e 
so
ci
o
-e
co
n
o
m
ic
 f
ac
to
rs
, 
o
n
ly
 m
o
th
er
s’
 e
d
u
ca
ti
o
n
 p
o
si
ti
v
el
y
 
co
rr
el
at
ed
 w
it
h
 f
ee
d
in
g
 p
ra
ct
ic
es
. 
 
N
iq
u
in
i,
  
B
it
te
n
co
u
rt
, 
L
ac
er
d
a,
 &
 
O
li
v
ei
ra
 L
ea
l 
  (2
0
1
0
) 
T
o
 i
d
en
ti
fy
 t
h
e 
m
at
er
n
al
 
ch
ar
ac
te
ri
st
ic
s 
an
d
 
w
el
co
m
in
g
 a
ct
io
n
s 
to
w
ar
d
s 
m
o
th
er
s 
o
f 
in
fa
n
ts
 a
g
ed
 
le
ss
 t
h
an
 s
ix
 
m
o
n
th
s 
as
so
ci
at
ed
 
w
it
h
 e
ar
ly
 l
iq
u
id
 
o
ff
er
. 
C
ro
ss
-
se
ct
io
n
al
 s
tu
d
y
 
p
er
fo
rm
ed
 i
n
 
2
0
0
7
 
A
 
re
p
re
se
n
ta
ti
v
e 
sa
m
p
le
 o
f 
m
o
th
er
s 
o
f 
in
fa
n
ts
 a
g
ed
 
le
ss
 t
h
an
 s
ix
 
m
o
n
th
s 
(n
=
1
,0
5
7
),
 
u
se
rs
 o
f 
P
ri
m
ar
y
 
H
ea
lt
h
 C
ar
e 
(P
H
C
) 
U
n
it
s,
 
in
 t
h
e 
ci
ty
 o
f 
R
io
 d
e 
Ja
n
ei
ro
, 
L
ev
el
 o
f 
ed
u
ca
ti
o
n
: 
 (1
)<
 8
 y
ea
rs
 
 (2
) 
8
 o
r 
m
o
re
 
A
m
o
n
g
 w
o
m
en
 w
it
h
 l
es
s 
th
an
 
ei
g
h
t 
y
ea
rs
 o
f 
ed
u
ca
ti
o
n
, 
th
o
se
 
w
h
o
 h
ad
 n
o
t 
re
ce
iv
ed
 g
u
id
an
ce
 o
n
 
b
re
as
tf
ee
d
in
g
 i
n
 t
h
e 
P
H
C
 u
n
it
s 
af
te
r 
ch
il
d
 b
ir
th
 w
er
e 
1
.8
 t
im
es
 
m
o
re
 l
ik
el
y
 t
o
 o
ff
er
 l
iq
u
id
s 
th
an
 
th
o
se
 w
h
o
 h
ad
 n
o
t 
(O
R
=
 1
.8
0
; 
9
5
%
 C
I:
 1
.0
5
; 
3
.0
9
).
  
T
h
is
 p
o
si
ti
v
e 
as
so
ci
at
io
n
 b
et
w
ee
n
 
n
o
t 
re
ce
iv
in
g
 g
u
id
an
ce
 o
n
 
b
re
as
tf
ee
d
in
g
 a
ft
er
 c
h
il
d
 b
ir
th
 a
n
d
 
li
q
u
id
 o
ff
er
 w
as
 n
o
t 
o
b
se
rv
ed
 f
o
r 
w
o
m
en
 w
it
h
 e
ig
h
t 
o
r 
m
o
re
 y
ea
rs
 o
f 
ed
u
ca
ti
o
n
. 
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
S
o
u
th
ea
st
er
n
 
B
ra
zi
l.
 
 
O
g
u
n
le
si
 
 (2
0
1
0
) 
 
T
o
 d
et
er
m
in
e 
th
e 
in
fl
u
en
ce
 o
f 
m
at
er
n
al
 s
o
ci
o
-
d
em
o
g
ra
p
h
ic
 
fa
ct
o
rs
 o
n
 t
h
e 
in
it
ia
ti
o
n
 a
n
d
 
ex
cl
u
si
v
it
y
 o
f 
b
re
as
tf
ee
d
in
g
 
A
 c
ro
ss
-
se
ct
io
n
al
 
su
rv
e
y
  
2
6
2
  
m
o
th
er
s 
o
f 
ch
il
d
re
n
 
ag
ed
 f
ro
m
 1
 
to
 2
4
 m
o
n
th
s 
at
te
n
d
in
g
 a
 
N
ig
er
ia
n
 
In
fa
n
t 
W
el
fa
re
 
C
li
n
ic
 w
as
 
co
n
d
u
ct
ed
. 
E
d
u
ca
ti
o
n
al
 
q
u
al
if
ic
at
io
n
s 
w
er
e 
al
so
 
re
co
rd
ed
 a
s 
ei
th
er
: 
 (1
) 
H
ig
h
 (
te
rt
ia
ry
, 
p
o
st
-
se
co
n
d
ar
y
, 
se
n
io
r 
se
co
n
d
ar
y
) 
 
 (2
) 
L
o
w
 (
ju
n
io
r 
se
co
n
d
ar
y
, 
p
ri
m
ar
y
 a
n
d
 
n
o
 f
o
rm
al
 e
d
u
ca
ti
o
n
 
 
M
at
er
n
al
 e
d
u
ca
ti
o
n
 b
el
o
w
 
se
co
n
d
ar
y
 l
ev
el
 s
tr
o
n
g
ly
 
co
n
tr
ib
u
te
d
 t
o
 p
re
-l
ac
te
al
 f
ee
d
in
g
 
(P
 =
 0
.0
0
4
) 
an
d
 f
ai
lu
re
 t
o
 p
ra
ct
ic
e 
ex
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
  
(P
 =
 0
.0
0
8
).
 
O
st
lu
n
d
, 
 
N
o
rd
st
ro
m
, 
D
y
k
es
, 
&
 
F
la
ck
in
g
  
 (2
0
1
0
) 
T
o
 i
n
v
es
ti
g
at
e 
th
e 
d
u
ra
ti
o
n
 o
f 
b
re
as
tf
ee
d
in
g
 a
n
d
 
th
e 
im
p
ac
t 
o
f 
m
at
er
n
al
 f
ac
to
rs
 
fo
r 
ce
ss
at
io
n
 o
f 
b
re
as
tf
ee
d
in
g
 i
n
 
tw
in
 i
n
fa
n
ts
 
P
o
p
u
la
ti
o
n
-
b
as
ed
 c
o
h
o
rt
 
st
u
d
y
. 
B
re
as
tf
ee
d
in
g
 
d
at
a 
o
b
ta
in
ed
 
fr
o
m
 C
h
il
d
 
H
ea
lt
h
 C
en
tr
es
 
w
er
e 
m
at
ch
ed
 
w
it
h
 d
at
a 
o
n
 
in
fa
n
t 
an
d
 
m
at
er
n
al
 
d
em
o
g
ra
p
h
ic
s 
fr
o
m
 S
w
ed
is
h
 
A
 t
o
ta
l 
o
f 
1
.6
5
7
 t
w
in
s 
w
er
e 
in
cl
u
d
ed
 
D
at
a 
o
n
 e
d
u
ca
ti
o
n
al
 
le
v
el
 w
er
e 
o
b
ta
in
ed
 f
ro
m
 
S
ta
ti
st
ic
s 
S
w
ed
en
, 
ca
te
g
o
ri
ze
d
 i
n
 2
 g
ro
u
p
s:
  
 (1
) 
u
p
p
er
 s
ec
o
n
d
ar
y
 
sc
h
o
o
l 
 
 (2
) 
le
ss
 a
n
d
 h
ig
h
er
 
ed
u
ca
ti
o
n
. 
In
 b
o
th
 p
re
te
rm
 a
n
d
 t
er
m
 m
o
th
er
s,
 
m
o
th
er
s 
w
h
o
 h
ad
 a
 l
o
w
er
 
ed
u
ca
ti
o
n
al
 l
ev
el
 o
r 
sm
o
k
ed
 a
t 
fi
rs
t 
an
te
n
at
al
 c
ar
e 
v
is
it
 w
er
e 
su
b
je
ct
 t
o
 
ea
rl
ie
r 
ce
ss
at
io
n
 o
f 
b
re
as
tf
ee
d
in
g
 
b
y
 6
 m
o
n
th
s 
o
f 
ag
e.
 
 In
 t
h
e 
ad
ju
st
ed
 l
o
g
is
ti
c 
re
g
re
ss
io
n
 
an
al
y
si
s,
 i
n
 w
h
ic
h
 e
d
u
ca
ti
o
n
al
 
le
v
el
, 
m
at
er
n
al
 a
g
e,
 a
n
d
 s
m
o
k
in
g
 
w
er
e 
m
u
tu
al
ly
 a
d
ju
st
ed
, 
th
e 
re
su
lt
s 
sh
o
w
ed
 t
h
at
 t
w
in
s 
w
h
o
se
 m
o
th
er
s 
h
ad
 a
n
 e
d
u
ca
ti
o
n
 l
ev
el
 o
f 
u
p
p
er
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
n
at
io
n
al
 
re
g
is
te
rs
. 
 
 
se
co
n
d
ar
y
 s
ch
o
o
l 
o
r 
le
ss
 (
O
R
 =
 
1
.9
7
; 
C
I:
 1
.3
6
-2
.8
6
) 
o
r 
w
h
o
se
 
m
o
th
er
s 
sm
o
k
ed
 (
O
R
 =
 4
.0
9
; 
C
I:
 
2
.0
9
-8
.0
1
) 
h
ad
 a
 s
ig
n
if
ic
an
t 
ri
sk
 
fo
r 
ce
ss
at
io
n
 o
f 
b
re
as
tf
ee
d
in
g
 
b
ef
o
re
 6
 m
o
n
th
s.
 
 
P
an
d
ey
, 
T
iw
ar
i,
  
S
en
ar
at
h
, 
A
g
h
o
, 
&
 
D
ib
le
y
 
 (2
0
1
0
) 
T
o
 e
st
im
at
e 
in
fa
n
t 
an
d
 y
o
u
n
g
 c
h
il
d
 
fe
ed
in
g
 i
n
d
ic
at
o
rs
 
an
d
 t
h
e 
d
et
er
m
in
an
t 
o
f 
se
le
ct
ed
 f
ee
d
in
g
 
p
ra
ct
ic
es
. 
R
et
ro
sp
ec
ti
v
e 
an
al
y
si
s 
1
9
0
6
 c
h
il
d
re
n
 
b
et
w
ee
n
 0
-2
3
 
m
o
n
th
s 
in
 
N
ep
al
 
M
at
er
n
al
 E
d
u
ca
ti
o
n
: 
(1
) 
N
o
n
e 
 (2
) 
P
ri
m
ar
y
 
 (3
) 
S
ec
o
n
d
ar
y
 o
r 
ab
o
v
e
 
 
H
ig
h
er
 r
at
es
 o
f 
co
m
p
le
m
en
ta
ry
 
fe
ed
in
g
s 
at
 6
-9
 m
o
n
th
s 
o
f 
ag
e 
w
er
e 
as
so
ci
at
ed
 w
it
h
 b
et
te
r 
ed
u
ca
ti
o
n
. 
 
 T
h
e 
ra
te
 o
f 
ex
cl
u
si
v
el
y
 
b
re
as
tf
ee
d
in
g
 w
as
 s
ig
n
if
ic
an
tl
y
 
lo
w
er
 f
o
r 
in
fa
n
ts
 o
f 
m
o
th
er
s 
w
it
h
 
se
co
n
d
ar
y
 o
r 
h
ig
h
er
 e
d
u
ca
ti
o
n
 
(4
2
%
) 
th
an
 f
o
r 
m
o
th
er
s 
w
it
h
 n
o
 
ed
u
ca
ti
o
n
 (
5
3
%
).
 
 
P
at
el
, 
B
ad
h
o
n
iy
a,
 
K
h
ad
se
, 
 
S
en
ar
at
h
, 
A
g
h
o
, 
D
ib
le
y
, 
et
 a
l.
 
 (2
0
1
0
) 
 
T
o
 e
st
im
at
e 
in
fa
n
t 
an
d
 y
o
u
n
g
 
ch
il
d
re
n
 f
ee
d
in
g
 
in
d
ic
at
o
rs
 a
n
d
 
d
et
er
m
in
an
ts
 o
f 
se
le
ct
ed
 f
ee
d
in
g
 
p
ra
ct
ic
es
 i
n
 I
n
d
ia
. 
 
R
et
ro
sp
ec
ti
v
e 
d
at
a 
an
al
y
si
s 
2
0
,1
0
8
 I
n
d
ia
n
 
ch
il
d
re
n
 a
g
ed
 
0
-2
3
 m
o
n
th
s 
 
M
at
er
n
al
 E
d
u
ca
ti
o
n
: 
 (1
)n
o
n
e 
 (2
) 
P
ri
m
ar
y
 
 (3
) 
S
ec
o
n
d
ar
y
 o
r 
ab
o
v
e
 
T
h
e 
ra
te
s 
o
f 
ti
m
el
y
 i
n
it
ia
ti
o
n
 o
f 
b
re
as
tf
ee
d
in
g
 w
er
e 
h
ig
h
er
 a
m
o
n
g
 
w
o
m
en
 w
h
o
 w
er
e 
b
et
te
r 
ed
u
ca
te
d
. 
 
(O
R
 f
o
r 
se
co
n
d
ar
y
 e
d
u
ca
ti
o
n
 o
r 
ab
o
v
e=
0
.7
9
.)
 
S
as
ak
i,
 A
li
, 
T
o
 i
n
v
es
ti
g
at
e 
th
e 
A
 c
ro
ss
-
3
1
2
 m
o
th
er
s 
M
at
er
n
al
 E
d
u
ca
ti
o
n
” 
C
es
sa
ti
o
n
 o
f 
ex
cl
u
si
v
el
y
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
K
ak
im
o
to
, 
S
ar
o
w
u
n
, 
 
K
an
al
, 
&
 
K
u
ro
iw
a 
 
  (
2
0
1
0
) 
p
re
se
n
t 
st
at
u
s 
o
f 
in
fa
n
t 
fe
ed
in
g
 
p
ra
ct
ic
es
 a
n
d
 
id
en
ti
fy
 f
ac
to
rs
 
th
at
 a
ff
ec
t 
E
B
F
 
p
ra
ct
ic
es
 d
u
ri
n
g
 
th
e 
fi
rs
t 
6
 m
o
n
th
s 
fo
ll
o
w
in
g
 i
n
fa
n
t 
b
ir
th
 i
n
 P
h
n
o
m
 
P
en
h
, 
C
am
b
o
d
ia
. 
se
ct
io
n
al
 
su
rv
e
y
 w
it
h
 a
 
se
m
is
tr
u
ct
u
re
d
 
q
u
es
ti
o
n
n
ai
re
  
w
it
h
 c
h
il
d
re
n
 
ag
ed
 6
 t
o
 2
4
 
m
o
n
th
s 
in
 
P
h
n
o
m
 P
en
h
, 
C
am
b
o
d
ia
, 
fr
o
m
 
D
ec
em
b
er
 
2
0
0
5
 t
o
 
F
eb
ru
ar
y
 
2
0
0
6
 
 (1
)<
 1
0
 y
ea
rs
 
 (2
) 

 1
0
 y
ea
rs
 
 
b
re
as
tf
ee
d
in
g
 b
ef
o
re
 6
 m
o
n
th
s 
w
as
 
p
o
si
ti
v
el
y
 c
o
rr
el
at
ed
 w
it
h
 t
h
e 
fo
ll
o
w
in
g
 f
ac
to
rs
: 
m
at
er
n
al
 
o
cc
u
p
at
io
n
 (
w
o
m
en
 w
h
o
 w
o
rk
),
 
la
ck
 o
f 
p
at
er
n
al
 a
tt
en
d
an
ce
 a
t 
b
re
as
t-
fe
ed
in
g
 c
la
ss
es
, 
la
ck
 o
f 
a 
m
at
er
n
al
 a
n
te
n
at
al
 e
x
cl
u
si
v
el
y
 
b
re
as
tf
ee
d
in
g
 p
la
n
, 
an
d
 i
n
it
ia
ti
o
n
 
o
f 
b
re
as
t-
fe
ed
in
g
 l
at
er
 t
h
an
 3
0
 
m
in
u
te
s 
af
te
r 
b
ir
th
. 
 In
 t
h
e 
u
n
ad
ju
st
ed
 a
n
d
 a
d
ju
st
ed
 
m
o
d
el
s,
 m
at
er
n
al
 e
d
u
ca
ti
o
n
 w
as
 
n
o
t 
st
at
is
ti
ca
ll
y
 s
ig
n
if
ic
an
t.
  
 
S
en
ar
at
h
, 
D
ib
le
y
, 
&
 
A
g
h
o
, 
 
 (2
0
1
0
) 
to
 e
x
am
in
e 
in
d
iv
id
u
al
-,
 
h
o
u
se
h
o
ld
-,
 a
n
d
 
co
m
m
u
n
it
y
-l
ev
el
 
ch
ar
ac
te
ri
st
ic
s 
 
as
so
ci
at
ed
 w
it
h
 
n
o
n
ex
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
 i
n
 
in
fa
n
ts
 y
o
u
n
g
er
 
th
an
 6
 m
o
n
th
s 
o
f 
ag
e 
 
 
R
et
ro
sp
ec
ti
v
e 
st
u
d
y
 u
si
n
g
 
D
em
o
g
ra
p
h
ic
 
an
d
 H
ea
lt
h
 
S
u
rv
ey
s 
d
at
a 
co
ll
ec
te
d
 
b
et
w
ee
n
 2
0
0
2
 
an
d
 2
0
0
5
 i
n
 
E
as
t 
 
an
d
 S
o
u
th
ea
st
 
A
si
a.
 
In
d
o
n
es
ia
  
(n
=
5
6
1
0
) 
 P
h
il
ip
p
in
es
 
(n
=
2
4
9
1
) 
 T
im
o
r-
L
es
te
 
(n
=
2
1
6
6
) 
 V
ie
tn
am
 
(n
=
8
2
6
) 
 C
am
b
o
d
ia
 
M
at
er
n
al
 e
d
u
ca
ti
o
n
: 
 (1
) 
N
o
 s
ch
o
o
li
n
g
 
  (2
) 
P
ri
m
ar
y
 
 (3
) 
S
ec
o
n
d
ar
y
 a
n
d
 a
b
o
v
e
 
P
o
o
r 
m
at
er
n
al
 e
d
u
ca
ti
o
n
 i
n
 
V
ie
tn
am
 a
n
d
 C
am
b
o
d
ia
 w
er
e 
at
 
g
re
at
er
 r
is
k
 f
o
r 
n
o
n
-e
x
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
, 
b
u
t 
n
o
t 
in
 T
im
o
r-
L
es
te
, 
P
h
il
ip
p
in
es
, 
o
r 
In
d
o
n
es
ia
. 
 
 T
h
e 
m
aj
o
ri
ty
 o
f 
m
o
th
er
s 
w
h
o
 h
ad
 
se
co
n
d
ar
y
 o
r 
h
ig
h
er
 l
ev
el
 o
f 
ed
u
ca
ti
o
n
 r
ep
o
rt
ed
 l
o
w
er
 
ex
cl
u
si
v
el
y
 b
re
as
tf
ee
d
in
g
 r
at
es
, 
an
d
 t
h
is
 d
if
fe
re
n
ce
 w
as
 s
ig
n
if
ic
an
t 
in
 t
h
e 
P
h
il
ip
p
in
es
. 
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
(n
=
2
9
5
3
) 
 
S
p
ar
u
d
-
L
u
n
d
in
, 
&
 
W
en
n
er
g
re
n
  
 (2
0
1
0
) 
T
o
 i
d
en
ti
fy
 
p
re
d
ic
ti
v
e 
fa
ct
o
rs
 
fo
r 
in
it
ia
ti
o
n
 a
n
d
 
m
ai
n
te
n
an
ce
 o
f 
b
re
as
tf
ee
d
in
g
 w
it
h
 
a 
fo
cu
s 
o
n
 
m
o
th
er
s 
w
it
h
 t
y
p
e 
1
d
ia
b
et
es
. 
 
C
as
e-
co
n
tr
o
l 
d
es
ig
n
 i
n
 
S
w
ed
en
 
co
m
p
ar
in
g
 
th
e 
o
u
tc
o
m
es
 
o
f 
1
0
8
 
S
w
ed
is
h
 
m
o
th
er
s 
w
it
h
 
ty
p
e 
1
 
d
ia
b
et
es
 w
it
h
 
1
0
4
 S
w
ed
is
h
 
m
o
th
er
s 
w
it
h
o
u
t 
d
ia
b
et
es
 t
h
at
 
w
er
e 
m
at
ch
ed
 
fo
r 
p
ar
it
y
, 
g
es
ta
ti
o
n
al
, 
&
 
ag
e.
 
 
E
d
u
ca
ti
o
n
al
 l
ev
el
: 
  (1
) 
U
n
iv
er
si
ty
 
 (2
) 
S
ec
o
n
d
ar
y
 s
ch
o
o
l 
 (3
) 
P
ri
m
ar
y
 s
ch
o
o
l 
 
H
ig
h
er
 e
d
u
ca
ti
o
n
 l
ev
el
 a
n
d
 
b
re
as
tf
ee
d
in
g
 a
t 
d
is
ch
ar
g
e 
fr
o
m
 
h
o
sp
it
al
 w
er
e 
p
re
d
ic
ti
v
e 
fa
ct
o
rs
 f
o
r 
b
re
as
tf
ee
d
in
g
 a
t 
2
 m
o
n
th
s 
p
o
st
p
ar
tu
m
 i
n
 m
o
th
er
s 
w
it
h
 t
y
p
e 
1
 
d
ia
b
et
es
. 
 
 In
d
ep
en
d
en
t 
p
re
d
ic
ti
v
e 
fa
ct
o
rs
 f
o
r 
b
re
as
tf
ee
d
in
g
 a
t 
6
 m
o
n
th
s 
w
er
e 
h
ig
h
er
 e
d
u
ca
ti
o
n
 l
ev
el
. 
 
T
ar
ra
n
t,
  
F
o
n
g
, 
L
e,
 
W
o
n
g
, 
S
h
am
, 
&
 L
am
  
 
(2
0
1
0
) 
 
T
o
 d
es
cr
ib
e 
th
e 
b
re
as
tf
ee
d
in
g
 a
n
d
 
w
ea
n
in
g
 p
ra
ct
ic
es
 
o
f 
 
H
o
n
g
 K
o
n
g
 
m
o
th
er
s 
o
v
er
 t
h
e 
in
fa
n
t’
s 
fi
rs
t 
y
ea
r 
o
f 
li
fe
 t
o
 
d
et
er
m
in
e 
th
e 
fa
ct
o
rs
 a
ss
o
ci
at
ed
 
C
ro
ss
-
se
ct
io
n
al
 
su
rv
e
y
 
A
 c
o
h
o
rt
 o
f 
1
4
1
7
 m
o
th
er
-
in
fa
n
t 
p
ai
rs
 
w
as
 r
ec
ru
it
ed
 
fr
o
m
 t
h
e 
o
b
st
et
ri
c 
u
n
it
s 
o
f 
fo
u
r 
p
u
b
li
c 
h
o
sp
it
al
s 
in
  
H
o
n
g
 K
o
n
g
 i
n
 
th
e 
im
m
ed
ia
te
 
M
at
er
n
al
 E
d
u
ca
ti
o
n
: 
 (1
) 
P
ri
m
ar
y
 
 (2
) 
co
m
p
u
ls
o
ry
 
se
co
n
d
ar
y
 
 (3
) 
u
p
p
er
 s
ec
o
n
d
ar
y
 
 (4
) 
U
n
iv
er
si
ty
 d
eg
re
e 
M
o
th
er
s 
w
it
h
 h
ig
h
er
 e
d
u
ca
ti
o
n
, 
p
re
v
io
u
s 
b
re
as
tf
ee
d
in
g
 e
x
p
er
ie
n
ce
, 
w
h
o
 w
er
e 
b
re
as
tf
ed
 t
h
em
se
lv
es
 
an
d
 t
h
o
se
 w
h
o
 w
er
e 
p
la
n
n
in
g
 t
o
 
ex
cl
u
si
v
el
y
 b
re
as
tf
ee
d
 a
n
d
 w
h
o
se
 
h
u
sb
an
d
s 
p
re
fe
rr
ed
 b
re
as
tf
ee
d
in
g
 
w
er
e 
m
o
re
 l
ik
el
y
 t
o
 c
o
n
ti
n
u
e 
b
re
as
tf
ee
d
in
g
 b
e
y
o
n
d
 1
 m
o
n
th
. 
T
h
e 
in
tr
o
d
u
ct
io
n
 o
f 
in
fa
n
t 
fo
rm
u
la
 
b
ef
o
re
 1
 m
o
n
th
 a
n
d
 r
et
u
rn
in
g
 t
o
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
w
it
h
 e
ar
ly
 
ce
ss
at
io
n
. 
p
o
st
-p
ar
tu
m
 
p
er
io
d
 a
n
d
 
fo
ll
o
w
ed
 
p
ro
sp
ec
ti
v
el
y
 
fo
r 
1
2
 m
o
n
th
s 
o
r 
u
n
ti
l 
w
ea
n
ed
 
  
 (5
) 
P
o
st
-g
ra
d
u
at
e 
d
eg
re
e
 
w
o
rk
 p
o
st
p
ar
tu
m
 w
er
e 
p
re
d
ic
ti
v
e 
o
f 
w
ea
n
in
g
 b
ef
o
re
 3
 m
o
n
th
s.
  
 P
ar
ti
ci
p
an
ts
 i
n
 b
o
th
 t
h
e 
m
id
d
le
 
ed
u
ca
ti
o
n
 a
n
d
 f
am
il
y
 i
n
co
m
e 
le
v
el
s 
h
ad
 e
ar
li
er
 w
ea
n
in
g
 t
h
an
 
p
ar
ti
ci
p
an
ts
 w
it
h
 l
o
w
 a
n
d
 h
ig
h
 
le
v
el
s 
o
f 
b
o
th
 e
d
u
ca
ti
o
n
 a
n
d
 
fa
m
il
y
 i
n
co
m
e.
 
 M
o
th
er
s 
w
it
h
 o
n
ly
 p
ri
m
ar
y
 l
ev
el
 
ed
u
ca
ti
o
n
 h
ad
 m
ea
n
 b
re
as
tf
ee
d
in
g
 
d
u
ra
ti
o
n
 o
f 
2
8
.4
 w
ee
k
s 
co
m
p
ar
ed
 
w
it
h
 1
3
.8
 w
ee
k
s 
fo
r 
th
o
se
 w
it
h
 a
 
p
o
st
-g
ra
d
u
at
e 
d
eg
re
e.
 
 
W
o
jc
ic
k
i,
 
G
u
g
ig
, 
T
ra
n
, 
K
at
h
ir
av
an
, 
H
o
lb
ro
o
k
, 
&
 
H
e
y
m
n
a 
  
 
(2
0
1
0
) 
T
o
 a
ss
es
s 
th
e 
fr
eq
u
en
c
y
 o
f 
ex
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
 i
n
 
th
e 
ea
rl
y
 
p
o
st
p
ar
tu
m
 p
er
io
d
 
an
d
 m
at
er
n
al
 
at
ti
tu
d
es
 t
o
w
ar
d
s 
b
re
as
tf
ee
d
in
g
 i
n
 a
 
p
o
p
u
la
ti
o
n
 o
f 
m
o
th
er
s 
at
 t
w
o
 
S
an
 F
ra
n
ci
sc
o
 
C
ro
ss
 s
ec
ti
o
n
al
 
st
u
d
y
 
In
te
rv
ie
w
ed
 
3
6
3
 
C
al
if
o
rn
ia
 
w
o
m
en
 w
h
o
 
h
ad
 r
ec
en
tl
y
 
d
el
iv
er
ed
 a
 
h
ea
lt
h
y
 
n
ew
b
o
rn
 
M
at
er
n
al
 e
d
u
ca
ti
o
n
: 
 (1
) 
so
m
e 
co
ll
eg
e 
ed
u
ca
ti
o
n
 o
r 
le
ss
 
 (2
) 
co
ll
eg
e 
g
ra
d
u
at
e 
o
r 
h
ig
h
er
 
 
B
ei
n
g
 a
 c
o
ll
eg
e 
g
ra
d
u
at
e 
w
as
 
as
so
ci
at
ed
 w
it
h
 a
 d
ec
re
as
ed
 r
is
k
 o
f 
fo
rm
u
la
=
m
ix
ed
 f
ee
d
in
g
 (
O
R
 0
.2
8
, 
9
5
%
 C
I 
0
.1
0
–
0
.7
9
).
 
 M
o
th
er
s 
w
it
h
 m
o
re
 e
d
u
ca
ti
o
n
 w
er
e 
al
so
 m
o
re
 l
ik
el
y
 t
o
 i
n
it
ia
te
 
ex
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
. 
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
h
o
sp
it
al
s 
an
d
 i
n
 
re
la
ti
o
n
 t
o
 W
IC
 
p
ar
ti
ci
p
at
io
n
 
st
at
u
s.
  
 
Z
io
l-
G
u
es
t&
 
H
er
n
an
d
ez
 
  
  
(2
0
1
0
) 
T
o
 a
ss
es
se
s 
th
e 
as
so
ci
at
io
n
 
b
et
w
ee
n
 t
h
e 
 
ti
m
in
g
 o
f 
p
re
n
at
al
 
p
ar
ti
ci
p
at
io
n
 i
n
 
W
IC
 a
n
d
 v
ar
io
u
s 
in
fa
n
t 
fe
ed
in
g
 
p
ra
ct
ic
es
, 
in
cl
u
d
in
g
 
b
re
as
tf
ee
d
in
g
 
in
it
ia
ti
o
n
, 
 
b
re
as
tf
ee
d
in
g
 f
o
r 
at
 l
ea
st
 4
 m
o
n
th
s,
 
ex
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
, 
fo
rm
u
la
 f
ee
d
in
g
, 
an
d
 e
ar
ly
 
in
tr
o
d
u
ct
io
n
 o
f 
co
w
’s
 m
il
k
 a
n
d
 
so
li
d
 f
o
o
d
. 
 
C
ro
ss
-
se
ct
io
n
al
 
su
rv
e
y
 
m
at
ch
in
g
 o
f 
b
ir
th
 c
er
ti
fi
ca
te
  
d
at
a 
to
 
m
o
th
er
s’
 
in
te
rv
ie
w
s 
9
 
m
o
n
th
s 
af
te
r 
th
e 
ch
il
d
’s
  
b
ir
th
. 
 
A
 n
at
io
n
al
ly
 
re
p
re
se
n
ta
ti
v
e 
sa
m
p
le
 o
f 
4
,4
5
0
  
b
ir
th
s 
in
 2
0
0
1
 
fr
o
m
 t
h
e 
E
ar
ly
 
C
h
il
d
h
o
o
d
 
L
o
n
g
it
u
d
in
al
  
S
u
rv
ey
-B
ir
th
 
C
o
h
o
rt
 
 
M
at
er
n
al
 C
h
ar
ac
te
ri
st
ic
s:
 
 (1
) 
<
 h
ig
h
 s
ch
o
o
l 
d
ip
lo
m
a 
 (2
) 
h
ig
h
 s
ch
o
o
l 
d
ip
lo
m
a 
 (3
) 
>
h
ig
h
 s
ch
o
o
l 
  
F
in
d
in
g
s 
re
la
te
d
 t
o
 b
re
as
tf
ee
d
in
g
 
p
ra
ct
ic
es
 s
u
g
g
es
t 
th
at
 m
o
re
 
ad
v
an
ta
g
ed
 m
o
th
er
s 
(w
h
it
e,
 
m
ar
ri
ed
, 
h
ig
h
er
 e
d
u
ca
ti
o
n
, 
an
d
 
h
ig
h
er
 i
n
co
m
es
) 
ar
e 
m
o
re
 l
ik
el
y
 t
o
 
in
it
ia
te
 b
re
as
tf
ee
d
in
g
 a
n
d
 d
o
 s
o
 f
o
r 
at
 l
ea
st
 4
 m
o
n
th
s,
 a
n
d
 e
x
cl
u
si
v
el
y
 
b
re
as
tf
ee
d
. 
 M
o
re
 e
d
u
ca
te
d
, 
lo
w
-i
n
co
m
e,
 
m
ar
ri
ed
 m
o
th
er
s,
 w
er
e 
m
o
re
 l
ik
el
y
 
to
 i
n
it
ia
te
 a
n
d
 c
o
n
ti
n
u
e 
to
 
b
re
as
tf
ee
d
 f
o
r 
lo
n
g
er
 p
er
io
d
s 
th
an
 
le
ss
er
 e
d
u
ca
te
d
, 
n
o
n
m
ar
ri
ed
 
co
u
n
te
rp
ar
ts
. 
 
 
 
 
 
 
B
er
n
ar
d
i,
 
Jo
rd
ao
, 
&
 
to
 i
n
v
es
ti
g
at
e 
th
e 
w
ei
g
h
t 
an
d
 l
en
g
th
 
C
ro
ss
-
se
ct
io
n
al
 
2
,8
5
7
 m
o
th
er
s 
o
f 
n
ew
b
o
rn
s 
M
at
er
n
al
 S
ch
o
o
li
n
g
 
(y
ea
rs
) 
M
at
er
n
al
 s
ch
o
o
li
n
g
 l
ev
el
 
in
fl
u
en
ce
d
 b
re
as
tf
ee
d
in
g
. 
T
h
e 
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
F
il
h
o
, 
 
  
  
(2
0
0
9
) 
o
f 
ch
il
d
re
n
 u
n
d
er
 
tw
o
 y
ea
rs
 o
f 
ag
e 
in
 r
el
at
io
n
 t
o
 
so
ci
o
d
em
o
g
ra
p
h
ic
 
v
ar
ia
b
le
s 
an
d
 
ac
co
rd
in
g
 t
o
 
w
h
et
h
er
 t
h
e
y
 w
er
e 
b
re
as
tf
ed
. 
 
ra
n
d
o
m
iz
ed
 
st
u
d
y
 
co
n
d
u
ct
ed
 i
n
 
2
0
0
4
-2
0
0
5
, 
b
as
ed
 o
n
 t
h
e 
d
ec
la
ra
ti
o
n
 o
f 
li
v
e 
b
ir
th
s 
in
 
C
am
p
in
as
, 
B
ra
zi
l 
w
er
e 
in
te
rv
ie
w
ed
 
an
d
 a
n
sw
er
ed
 
a 
q
u
es
ti
o
n
-
n
ai
re
 s
ee
k
in
g
 
so
ci
o
-
ec
o
n
o
m
ic
 a
n
d
 
b
re
as
tf
ee
d
in
g
 
in
fo
rm
at
io
n
 
 
 (1
) 
≤
 4
 
 (2
) 
5
-8
 
 (3
) 
9
-1
1
 
 (4
) 
≥
1
2
 
ch
il
d
re
n
 w
h
o
se
 m
o
th
er
s 
h
ad
 
ed
u
ca
ti
o
n
 f
o
r 
ei
th
er
 s
m
al
le
r 
(≤
 4
 
y
ea
rs
) 
o
r 
g
re
at
er
 n
u
m
b
er
s 
o
f 
y
ea
rs
 
(≥
1
2
 y
ea
rs
) 
re
ce
iv
ed
 e
x
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
 f
o
r 
lo
n
g
er
 p
er
io
d
s.
  
  
d
eC
as
tr
o
, 
E
n
g
st
ro
m
, 
C
ar
d
o
so
, 
D
am
ia
o
, 
 
R
it
o
, 
&
 
G
o
m
es
 
  (2
0
0
9
) 
T
o
 a
n
al
y
ze
 t
im
e 
tr
en
d
 i
n
 b
re
as
t-
fe
ed
in
g
 a
n
d
 
ex
cl
u
si
v
e 
 
b
re
as
t-
fe
ed
in
g
 i
n
 
B
ra
zi
l.
  
 
D
at
a 
fr
o
m
 a
 
m
o
n
it
o
ri
n
g
 
sy
st
em
, 
b
as
ed
 
o
n
 s
u
rv
e
y
s 
co
n
d
u
ct
ed
  
d
u
ri
n
g
 t
h
e 
N
at
io
n
al
 
Im
m
u
n
iz
at
io
n
 
C
am
p
ai
g
n
 i
n
 
th
e 
ci
ty
 o
f 
R
io
 
d
e 
Ja
n
ei
ro
, 
 
S
o
u
th
ea
st
er
n
 
B
ra
zi
l,
 i
n
 
1
9
9
6
, 
1
9
9
8
, 
2
0
0
0
, 
2
0
0
3
 
an
d
 2
0
0
6
, 
w
er
e 
an
al
y
z
ed
. 
 
 
S
tu
d
y
 
p
o
p
u
la
ti
o
n
 
w
as
 
co
m
p
ri
se
d
 o
f 
1
9
,0
4
4
 
ch
il
d
re
n
 
y
o
u
n
g
er
 t
h
an
 
o
n
e 
y
ea
r 
o
f 
 
ag
e,
 w
h
o
 
w
er
e 
p
re
se
n
t 
in
 v
ac
ci
n
at
io
n
 
st
at
io
n
s.
 
M
at
er
n
al
 l
ev
el
 o
f 
ed
u
ca
ti
o
n
 (
co
m
p
le
te
d
 
y
ea
rs
 o
f 
ed
u
ca
ti
o
n
):
 
  (1
) 
<
7
 
 (2
) 
8
-1
0
  
 (3
) 
≥
1
1
  
F
o
r 
ex
cl
u
si
v
el
y
 b
re
as
tf
ee
d
in
g
 <
6
 
m
o
n
th
s,
 t
h
e 
d
is
ad
v
an
ta
g
e 
o
b
se
rv
ed
 
in
 w
o
m
en
 w
it
h
 a
 l
o
w
er
 l
ev
el
 o
f 
ed
u
ca
ti
o
n
 i
n
 1
9
9
6
 w
as
 n
o
t 
co
m
p
le
te
ly
 o
v
er
co
m
e 
b
y
 2
0
0
6
. 
 
 A
 t
re
n
d
 o
f 
st
at
is
ti
ca
ll
y
 s
ig
n
if
ic
an
t 
in
cr
ea
se
 o
f 
ex
cl
u
si
v
el
y
 
b
re
as
tf
ee
d
in
g
 <
6
m
o
n
th
s 
an
d
 
b
re
as
tf
ee
d
in
g
 ≥
6
 m
o
n
th
s 
w
as
 
fo
u
n
d
 i
n
 m
o
th
er
s 
o
f 
al
l 
le
v
el
s 
o
f 
ed
u
ca
ti
o
n
. 
  
 M
at
er
n
al
 l
ev
el
 o
f 
ed
u
ca
ti
o
n
 w
as
 
d
ir
ec
tl
y
 a
ss
o
ci
at
ed
 w
it
h
 
ex
cl
u
si
v
el
y
 b
re
as
tf
ee
d
in
g
 <
6
 
m
o
n
th
s,
 b
u
t 
n
o
t 
w
it
h
 b
re
as
tf
ee
d
in
g
 
≥
6
 m
o
n
th
s 
(e
x
ce
p
t 
in
 1
9
9
6
).
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
 
 
 
 
 
 
O
g
b
u
an
u
, 
P
ro
b
st
, 
L
ad
it
a,
 
&
 L
iu
  
 (2
0
0
9
) 
T
o
 s
tu
d
y
 w
o
m
en
’s
 
se
lf
-r
ep
o
rt
ed
 
re
as
o
n
s 
fo
r 
n
o
t 
in
it
ia
ti
n
g
 
b
re
as
tf
ee
d
in
g
 a
n
d
 
to
 d
et
er
m
in
e 
w
h
et
h
er
 t
h
es
e 
re
as
o
n
s 
v
ar
y
 b
y
 
ra
ce
/e
th
n
ic
it
y
, 
an
d
 
o
th
er
 m
at
er
n
al
 a
n
d
 
h
o
sp
it
al
 s
u
p
p
o
rt
 
ch
ar
ac
te
ri
st
ic
s.
  
 
R
et
ro
sp
ec
ti
v
e 
D
at
a 
A
n
al
y
si
s 
D
at
a 
ar
e 
fr
o
m
 
th
e 
2
0
0
0
–
2
0
0
3
 
A
rk
an
sa
s 
P
R
A
M
S
 d
at
a 
re
st
ri
ct
in
g
 t
h
e 
sa
m
p
le
 t
o
 
w
o
m
en
 w
h
o
 
d
id
 n
o
t 
in
it
ia
te
 
b
re
as
tf
ee
d
in
g
 
(n
 =
 2
,9
1
7
) 
 
M
at
er
n
al
 e
d
u
ca
ti
o
n
 (
y
) 
 (1
) 
<
 H
ig
h
 s
ch
o
o
l 
 (2
) 
H
ig
h
 s
ch
o
o
l 
 (3
) 
>
H
ig
h
 s
ch
o
o
l 
M
o
th
er
s 
w
it
h
 a
 h
ig
h
 s
ch
o
o
l 
ed
u
ca
ti
o
n
 w
er
e 
m
o
re
 l
ik
el
y
 t
o
 c
it
e 
in
d
iv
id
u
al
 r
ea
so
n
s 
fo
r 
n
o
t 
in
it
ia
ti
n
g
 b
re
as
tf
ee
d
in
g
 t
h
an
 t
h
o
se
 
w
it
h
 g
re
at
er
 t
h
an
 h
ig
h
 s
ch
o
o
l 
ed
u
ca
ti
o
n
 (
o
d
d
s 
ra
ti
o
 [
O
R
],
 1
.4
0
; 
9
5
%
 c
o
n
fi
d
en
ce
 i
n
te
rv
al
 [
C
I]
, 
1
.0
4
–
1
.8
8
).
 
 
R
ak
h
sh
an
i 
&
 
M
o
h
am
m
ad
i 
  (2
0
0
9
) 
T
o
 e
v
al
u
at
e 
d
u
ra
ti
o
n
 o
f 
b
re
as
tf
ee
d
in
g
 a
n
d
 
it
s 
as
so
ci
at
ed
 
fa
ct
o
rs
 i
n
 r
u
ra
l 
an
d
 u
rb
an
 
ch
il
d
re
n
. 
 
 
H
is
to
ri
ca
l 
co
h
o
rt
 s
tu
d
y
 
H
ea
lt
h
 f
il
es
 o
f 
1
2
6
4
 I
ra
n
ia
n
 
ch
il
d
re
n
 w
h
o
 
w
er
e 
u
n
d
er
 3
 
y
ea
rs
 o
ld
. 
E
d
u
ca
ti
o
n
al
 l
ev
el
: 
 (1
) 
il
li
te
ra
te
 
 (2
) 
G
ra
d
e 
1
—
5
 
 (3
) 
G
ra
d
e 
6
-8
 
 (4
) 
G
ra
d
e 
9
-1
2
 
 (5
) 
A
ca
d
em
ic
 l
ev
el
 
M
at
er
n
al
 a
g
e,
 m
o
th
er
’s
 j
o
b
, 
ed
u
ca
ti
o
n
 l
ev
el
, 
li
v
in
g
 a
re
a,
 c
h
il
d
’s
 
b
ir
th
 w
ei
g
h
t,
 c
h
il
d
’s
 b
ir
th
 r
an
k
, 
b
ir
th
 i
n
te
rv
al
s,
 a
n
d
 a
g
e 
o
f 
o
n
se
t 
o
f 
su
p
p
le
m
en
ta
ry
 f
o
o
d
 h
ad
 a
 
si
g
n
if
ic
an
t 
re
la
ti
o
n
sh
ip
 w
it
h
 
b
re
as
tf
ee
d
in
g
 c
o
n
ti
n
u
at
io
n
. 
 
 T
h
e 
d
u
ra
ti
o
n
 o
f 
b
re
as
tf
ee
d
in
g
 i
n
 
il
li
te
ra
te
 m
o
th
er
s 
w
as
 s
ig
n
if
ic
an
tl
y
 
m
o
re
 t
h
an
 o
th
er
s 
(P
�
0
.0
0
0
1
).
 T
h
e 
le
as
t 
d
u
ra
ti
o
n
 o
f 
b
re
as
tf
ee
d
in
g
 w
as
 
o
b
se
rv
ed
 i
n
 m
o
th
er
s 
w
it
h
 a
n
 
ed
u
ca
ti
o
n
 l
ev
el
 h
ig
h
er
 t
h
an
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
d
ip
lo
m
a.
 
 
R
eb
h
an
, 
 
K
o
h
lh
u
b
er
, 
S
ch
w
eg
le
r,
 
K
o
le
tz
k
o
, 
&
 
F
ro
m
m
e 
 
 (2
0
0
9
) 
T
o
 i
n
v
es
ti
g
at
e 
in
fa
n
t 
fe
ed
in
g
 a
n
d
 
b
re
as
t-
fe
ed
in
g
 
p
ra
ct
ic
es
 d
u
ri
n
g
 
th
e 
fi
rs
t 
9
 m
o
n
th
s 
o
f 
li
fe
 i
n
 B
av
ar
ia
, 
G
er
m
an
y
, 
in
 
re
la
ti
o
n
 t
o
 
re
co
m
m
en
d
at
io
n
s 
an
d
 t
o
 i
d
en
ti
fy
 
fa
ct
o
rs
 a
ss
o
ci
at
ed
 
w
it
h
 e
ar
ly
 f
ee
d
in
g
 
o
f 
se
m
is
o
li
d
 f
o
o
d
. 
 
P
ro
sp
ec
ti
v
e 
co
h
o
rt
 s
tu
d
y
 
D
at
a 
fr
o
m
 
3
1
0
3
 i
n
fa
n
ts
 
th
ro
u
g
h
o
u
t 
B
av
ar
ia
, 
G
er
m
an
y
, 
w
er
e 
co
ll
ec
te
d
 i
n
 a
 
p
ro
sp
ec
ti
v
e 
co
h
o
rt
 s
tu
d
y
 
E
d
u
ca
ti
o
n
, 
y
ea
r 
 (1
) 
>
1
1
 
 (2
) 
<
1
0
/n
o
 d
eg
re
e 
 (3
) 
1
0
 -
 1
1
 
A
 r
is
k
 f
ac
to
r 
as
so
ci
at
ed
 w
it
h
 
co
m
p
le
m
en
ta
ry
 f
ee
d
in
g
 b
ef
o
re
 t
h
e 
fi
ft
h
 m
o
n
th
 w
as
 l
o
w
 l
ev
el
 o
f 
ed
u
ca
ti
o
n
. 
R
o
u
d
b
ar
i,
 
R
o
u
d
b
ar
i,
 &
 
F
az
ae
li
  
 (2
0
0
9
) 
to
 s
u
rv
ey
 t
h
e 
p
at
te
rn
s 
an
d
  
p
er
io
d
 o
f 
b
re
as
tf
ee
d
in
g
 a
n
d
 
it
s 
as
so
ci
at
ed
 
fa
ct
o
rs
 i
n
 w
o
m
en
. 
 
 
C
ro
ss
 s
ec
ti
o
n
al
 
st
u
d
y
 
T
h
e 
st
u
d
y
 
w
as
 
p
er
fo
rm
ed
 i
n
 
Z
ah
ed
an
, 
 
so
u
th
ea
st
 
Ir
an
, 
in
 2
0
0
4
–
2
0
0
5
, 
w
it
h
 a
 
sa
m
p
le
 o
f 
4
5
0
  
m
o
th
er
s 
 
M
o
th
er
’s
 e
d
u
ca
ti
o
n
: 
(1
) 
U
n
ed
u
ca
te
d
 
 (2
) 
P
ri
m
ar
y
 &
 s
ec
o
n
d
ar
y
 
 (3
) 
H
ig
h
 s
ch
o
o
l 
 (4
) 
T
er
ti
ar
y
 
  
C
o
x
 r
eg
re
ss
io
n
 s
h
o
w
ed
 n
o
 
si
g
n
if
ic
an
t 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 
th
e 
le
v
el
 o
f 
th
e 
m
o
th
er
’s
 e
d
u
ca
ti
o
n
 
an
d
 t
h
e 
p
er
io
d
 o
f 
b
re
as
tf
ee
d
in
g
. 
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
S
is
k
, 
L
o
v
el
ad
y
, 
D
il
la
rd
, 
 
G
ru
b
er
, 
&
 
O
’S
h
ea
  
(2
0
0
9
) 
 
T
o
 i
d
en
ti
fy
 
m
at
er
n
al
 a
n
d
 
in
fa
n
t 
ch
ar
ac
te
ri
st
ic
s 
p
re
d
ic
ti
n
g
 h
u
m
an
 
m
il
k
 f
ee
d
in
g
  
     
C
ro
ss
 s
ec
ti
o
n
al
 
st
u
d
y
 
V
er
y
 l
o
w
 
b
ir
th
 w
ei
g
h
t 
in
fa
n
ts
 w
h
o
se
 
m
o
th
er
s 
(n
 =
 
1
8
4
) 
p
ar
ti
ci
p
at
ed
 
in
 a
 s
tu
d
y
 o
f 
la
ct
at
io
n
 
co
u
n
se
li
n
g
 
an
d
 i
n
it
ia
te
d
 
m
il
k
 
ex
p
re
ss
io
n
. 
M
o
th
er
s’
 e
d
u
ca
ti
o
n
al
 
at
ta
in
m
en
t 
w
as
 o
b
ta
in
ed
 
fr
o
m
 a
 q
u
es
ti
o
n
n
ai
re
 
co
m
p
le
te
d
 b
y
 t
h
e 
m
o
th
er
: 
 (1
) 
>
 1
2
 y
ea
rs
 
 (2
) 
≤
 1
2
 y
ea
rs
 
M
u
lt
iv
ar
ia
te
 l
o
g
is
ti
c 
re
g
re
ss
io
n
  
an
al
y
si
s 
d
et
er
m
in
ed
 t
h
at
 w
h
it
e 
ra
ce
, 
n
o
 p
er
in
at
al
 h
y
p
er
te
n
si
v
e 
d
is
o
rd
er
, 
an
d
 m
ec
h
an
ic
al
 
v
en
ti
la
ti
o
n
 o
n
 d
ay
 o
f 
li
fe
 3
 w
er
e 
m
ar
g
in
al
ly
 s
ig
n
if
ic
an
t 
p
re
d
ic
to
rs
, 
an
d
 >
 1
2
 y
ea
rs
 o
f 
ed
u
ca
ti
o
n
, 
in
te
n
ti
o
n
 t
o
 b
re
as
tf
ee
d
, 
fe
m
al
e 
in
fa
n
t,
 a
n
d
 r
es
p
ir
at
o
ry
 d
is
tr
es
s 
sy
n
d
ro
m
e 
w
er
e 
si
g
n
if
ic
an
t 
 
 p
re
d
ic
to
rs
 f
o
r 
h
u
m
an
 m
il
k
 
fe
ed
in
g
s 
d
u
ri
n
g
 t
h
e 
fi
rs
t 
2
 w
ee
k
s 
o
f 
li
fe
. 
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
S
k
af
id
a 
 
 (2
0
0
9
) 
T
o
 e
x
am
in
e 
ch
an
g
es
 i
n
 
b
re
as
tf
ee
d
in
g
 
ta
k
e-
u
p
 r
at
es
 
am
o
n
g
 y
o
u
n
g
 
ch
il
d
re
n
 i
n
 
S
co
tl
an
d
 a
n
d
 t
o
 
as
se
ss
 w
h
et
h
er
 
m
at
er
n
al
 
ed
u
ca
ti
o
n
 o
r 
o
cc
u
p
at
io
n
 b
as
ed
 
so
ci
al
 c
la
ss
 i
s 
st
ro
n
g
er
 a
n
d
 b
et
te
r 
p
re
d
ic
to
r 
o
f 
b
re
as
tf
ee
d
in
g
 t
ak
e 
u
p
. 
 
S
co
tl
an
d
 
lo
n
g
it
u
d
in
al
 
su
rv
e
y
 
A
 b
ab
y
 c
o
h
o
rt
 
o
f 
5
0
1
2
 
si
n
g
le
to
n
s 
b
o
rn
 o
v
er
 a
 
1
2
-m
o
n
th
 
p
er
io
d
 
b
et
w
ee
n
  
Ju
n
e 
2
0
0
4
 
an
d
 M
a
y
 
2
0
0
5
, 
an
d
 a
 
to
d
d
le
r 
co
h
o
rt
 
o
f 
2
7
3
2
 
si
n
g
le
to
n
s 
b
o
rn
 o
v
er
 a
  
1
2
-m
o
n
th
 
p
er
io
d
 
b
et
w
ee
n
 J
u
n
e 
2
0
0
2
 a
n
d
 
M
ay
 2
0
0
3
. 
 
 
M
o
th
er
’s
 E
d
u
ca
ti
o
n
: 
 (1
) 
D
eg
re
e 
o
r 
eq
u
iv
al
en
t 
 (2
) 
V
o
ca
ti
o
n
al
 
q
u
al
if
ic
at
io
n
s 
b
el
o
w
 
d
eg
re
e 
 (3
) 
H
ig
h
er
 g
ra
d
e 
o
r 
eq
u
iv
al
en
t 
 (4
) 
S
ta
n
d
ar
d
 g
ra
d
e 
o
r 
eq
u
iv
al
en
t 
 (5
) 
N
o
 q
u
al
if
ic
at
io
n
s 
 (6
) 
M
is
si
n
g
 
 
M
at
er
n
al
 e
d
u
ca
ti
o
n
 w
as
 a
 b
et
te
r 
an
d
 m
o
re
 r
o
b
u
st
 p
re
d
ic
to
r 
o
f 
b
re
as
t-
fe
ed
in
g
 t
ak
e-
u
p
 c
o
m
p
ar
ed
 
w
it
h
 s
o
ci
al
 c
la
ss
. 
 M
o
th
er
s 
w
it
h
 n
o
 q
u
al
ifi
ca
ti
o
n
s 
re
su
lt
ed
 a
s 
h
av
in
g
 a
n
 8
0
 %
 l
o
w
er
 
ch
an
ce
 f
o
r 
th
e 
b
ab
y
 c
o
h
o
rt
, 
an
d
 a
 
6
0
 %
 l
o
w
er
 c
h
an
ce
 f
o
r 
th
e 
to
d
d
le
r 
co
h
o
rt
, 
o
f 
in
it
ia
ti
n
g
 b
re
as
t-
fe
ed
in
g
 
co
m
p
ar
ed
 w
it
h
 t
h
o
se
 w
it
h
 d
eg
re
es
 
o
r 
eq
u
iv
al
en
t,
 w
h
o
 w
er
e 
th
e 
m
o
st
 
li
k
el
y
 t
o
 i
n
it
ia
te
 b
re
as
t-
fe
ed
in
g
. 
 
 T
h
e 
m
o
th
er
s 
w
it
h
 v
o
ca
ti
o
n
al
 
q
u
al
ifi
ca
ti
o
n
s,
 h
o
w
ev
er
, 
re
su
lt
ed
 a
s 
b
ei
n
g
 l
es
s 
li
k
el
y
 t
o
 b
re
as
t-
fe
ed
 
th
an
 m
o
th
er
s 
w
it
h
 h
ig
h
er
 g
ra
d
es
 o
r 
eq
u
iv
al
en
t,
 d
es
p
it
e 
h
av
in
g
 
ac
h
ie
v
ed
 m
o
re
 e
d
u
ca
ti
o
n
al
 
q
u
al
ifi
ca
ti
o
n
s 
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
W
eb
b
, 
S
el
le
n
, 
R
am
ak
ri
sh
n
a
n
, 
&
 
M
ar
to
re
ll
 
 (2
0
0
9
) 
T
o
 e
x
am
in
e 
as
so
ci
at
io
n
s 
b
et
w
ee
n
 m
at
er
n
al
 
ac
ad
em
ic
 s
k
il
ls
 
an
d
 i
n
d
ic
at
o
rs
 f
o
r 
th
e 
in
it
ia
ti
o
n
 o
f 
ex
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
 a
n
d
 
ti
m
el
y
 
in
tr
o
d
u
ct
io
n
 o
f 
co
m
p
le
m
en
ta
ry
 
fo
o
d
s 
L
o
n
g
it
u
d
in
al
 
fo
ll
o
w
-u
p
 
st
u
d
y
 i
n
 4
 
v
il
la
g
es
 o
f 
m
ix
ed
  
S
p
an
is
h
-
M
ay
an
 
d
es
ce
n
t,
 
lo
ca
te
d
 4
0
 t
o
 
1
1
0
 k
m
 e
as
t 
o
f 
 
G
u
at
em
al
a 
C
it
y
, 
G
u
at
em
al
a.
  
 
In
fa
n
ts
 b
o
rn
  
to
 2
7
9
 
m
o
th
er
s 
fr
o
m
 
4
 r
u
ra
l 
v
il
la
g
es
 i
n
 
G
u
at
em
al
a 
fr
o
m
 1
9
9
6
-
1
9
9
9
. 
M
o
th
er
s 
y
ea
rs
 o
f 
sc
h
o
o
li
n
g
: 
 (1
) 
<
1
 
 (2
) 
 ≥
 1
 t
o
 ≤
 3
 
 (3
) 
>
 3
 t
o
 ≤
 6
 
 (4
) 
>
 6
 
 
C
o
m
p
ar
ed
 w
it
h
 m
o
th
er
s 
w
it
h
 <
 1
 
y
ea
r 
o
f 
sc
h
o
o
l,
 m
o
th
er
s 
w
it
h
 >
 3
 t
o
 
≤
 6
 y
ea
rs
 h
ad
 g
re
at
er
 o
d
d
s 
o
f 
in
it
ia
ti
n
g
 e
x
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
; 
 
 M
o
th
er
s 
w
it
h
 >
 6
 y
ea
rs
 o
f 
sc
h
o
o
l 
h
ad
 g
re
at
er
 o
d
d
s 
o
f 
in
tr
o
d
u
ci
n
g
 
co
m
p
le
m
en
ta
ry
 f
ee
d
in
g
s 
ea
rl
y
, 
w
h
il
e 
m
o
th
er
s 
w
it
h
 ≥
 1
 t
o
 ≤
 3
 
y
ea
rs
 h
ad
 g
re
at
er
 o
d
d
s 
o
f 
in
tr
o
d
u
ci
n
g
 c
o
m
p
le
m
en
ta
ry
 
fe
ed
in
g
s 
la
te
. 
 
 
V
an
 R
o
ss
em
, 
O
n
em
a,
 
S
te
eg
er
s,
 
M
o
ll
, 
Ja
d
d
o
e,
 
&
 H
o
fm
an
, 
 
et
 a
l.
 
 (2
0
0
9
) 
T
o
 a
ss
es
s 
th
e 
ef
fe
ct
 o
f 
a 
w
o
m
an
’s
 
ed
u
ca
ti
o
n
al
 l
ev
el
 
o
n
 s
ta
rt
in
g
 a
n
d
 
co
n
ti
n
u
in
g
 
b
re
as
tf
ee
d
in
g
 a
n
d
 
to
 a
ss
es
s 
th
e 
ro
le
 
o
f 
so
ci
o
-
d
em
o
g
ra
p
h
ic
, 
li
fe
st
y
le
-r
el
at
ed
, 
p
sy
ch
o
so
ci
al
, 
an
d
 
b
ir
th
ch
ar
ac
te
ri
st
ic
 
in
 t
h
is
 a
ss
o
ci
at
io
n
. 
P
o
p
u
la
ti
o
n
-
b
as
ed
 
p
ro
sp
ec
ti
v
e 
co
h
o
rt
 s
tu
d
y
. 
D
at
a 
o
f 
2
9
1
4
 
p
ar
ti
ci
p
an
ts
 i
n
 
H
el
si
n
k
i,
 
N
et
h
er
la
n
d
s 
M
at
er
n
al
 E
d
u
ca
ti
o
n
al
 
L
ev
el
: 
 (1
) 
lo
w
: 
n
o
 e
d
u
ca
ti
o
n
, 
o
r 
p
ri
m
ar
y
 s
ch
o
o
l:
 3
 y
ea
rs
 
o
f 
g
en
er
al
 s
ec
o
n
d
ar
y
 
sc
h
o
o
l 
  (2
) 
m
id
lo
w
: 
3
 y
ea
rs
 o
f 
g
en
er
al
 s
ec
o
n
d
ar
y
 
sc
h
o
o
l 
 (3
) 
m
id
h
ig
h
: 
h
ig
h
er
 
v
o
ca
ti
o
n
al
 t
ra
in
in
g
, 
E
d
u
ca
ti
o
n
al
ly
 r
el
at
ed
 d
if
fe
re
n
ce
s 
w
er
e 
p
re
se
n
t 
in
 s
ta
rt
in
g
 
b
re
as
tf
ee
d
in
g
 a
n
d
 t
h
e 
co
n
ti
n
u
at
io
n
 
o
f 
b
re
as
tf
ee
d
in
g
 u
n
ti
l 
2
 m
o
n
th
s 
b
u
t 
n
o
t 
in
 b
re
as
tf
ee
d
in
g
 c
o
n
ti
n
u
at
io
n
 
b
et
w
ee
n
 2
 a
n
d
 6
 m
o
n
th
s 
 T
h
e 
d
ec
is
io
n
 t
o
 b
re
as
tf
ee
d
 i
s 
af
fe
ct
ed
 b
y
 a
 m
o
th
er
’s
 e
d
u
ca
ti
o
n
al
 
b
ac
k
g
ro
u
n
d
. 
M
o
th
er
s 
in
 t
h
e 
lo
w
es
t 
ed
u
ca
ti
o
n
al
 g
ro
u
p
 w
er
e 
le
ss
 l
ik
el
y
 
to
 b
re
as
tf
ee
d
 (
7
3
%
),
 w
h
er
ea
s 
9
5
.5
%
 o
f 
th
e 
m
o
th
er
s 
in
 t
h
e 
h
ig
h
es
t 
ed
u
ca
ti
o
n
al
 g
ro
u
p
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
u
n
d
er
-g
ra
d
u
at
e 
p
ro
g
ra
m
s,
 o
r 
b
ac
h
el
o
r’
s 
d
eg
re
e)
 
 (4
) 
h
ig
h
: 
h
ig
h
er
 
ac
ad
em
ic
 e
d
u
ca
ti
o
n
) 
  
b
re
as
tf
ed
. 
O
f 
th
e 
m
o
th
er
s 
th
at
 
b
eg
an
 b
re
as
tf
ee
d
in
g
, 
th
e 
o
n
es
 i
n
 
th
e 
lo
w
es
t 
ed
u
ca
ti
o
n
 g
ro
u
p
 (
1
5
%
) 
w
er
e 
le
ss
 l
ik
el
y
 t
o
 s
ti
ll
 b
e 
b
re
as
tf
ee
d
in
g
 a
t 
si
x
 m
o
n
th
s 
as
 
co
m
p
ar
ed
 t
o
 t
h
e 
m
o
th
er
s 
in
 t
h
e 
h
ig
h
es
t 
ed
u
ca
ti
o
n
 g
ro
u
p
 (
3
9
%
).
 
B
ar
ri
a,
  
S
an
ta
n
d
er
, 
V
ic
to
ri
an
o
, 
&
  
 (2
0
0
8
) 
 
T
o
 i
d
en
ti
fy
 
v
ar
ia
b
le
s 
si
g
n
if
ic
an
tl
y
 
as
so
ci
at
ed
 w
it
h
 
ex
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
. 
A
 p
ro
sp
ec
ti
v
e 
co
h
o
rt
 s
tu
d
y
  
 
3
1
5
 m
o
th
er
-
n
ew
b
o
rn
s 
fr
o
m
 
V
al
d
iv
ia
, 
 
C
h
il
e.
 
T
h
e 
m
o
th
er
’s
 
ed
u
ca
ti
o
n
al
  
le
v
el
 w
as
 c
at
eg
o
ri
ze
d
 i
n
 
th
e 
fo
ll
o
w
in
g
 l
ev
el
s:
  
 (1
) 
p
ri
m
ar
y
  
(u
p
 t
o
 8
 y
ea
rs
 o
f 
st
u
d
y
) 
 (2
) 
se
co
n
d
ar
y
  
(9
-1
2
 y
ea
rs
) 
 (3
) 
su
p
er
io
r 
 
(m
o
re
 t
h
an
 1
2
 y
ea
rs
).
  
 
M
at
er
n
al
 e
d
u
ca
ti
o
n
 >
 8
 y
ea
rs
 w
as
 
as
so
ci
at
ed
 w
it
h
 c
o
n
ti
n
u
at
io
n
 o
f 
ex
cl
u
si
v
e 
b
re
as
tf
ee
d
in
g
 a
t 
3
 
m
o
n
th
s 
o
f 
ag
e 
 
(O
R
, 
0
.4
5
; 
9
5
%
 C
I,
 0
.2
4
-0
.8
4
).
 
  
B
la
ck
, 
G
o
d
w
in
, 
&
 
P
o
n
k
a 
 (2
0
0
8
) 
T
o
 d
et
er
m
in
e 
th
e 
C
h
ar
ac
te
ri
st
ic
s 
o
f 
lo
w
 b
re
as
tf
ee
d
in
g
 
ra
te
s 
in
 O
n
ta
ri
o
 
b
et
w
ee
n
 1
9
9
7
-
2
0
0
3
. 
R
et
ro
sp
ec
ti
v
e 
m
ed
ic
al
 c
h
ar
t 
re
v
ie
w
 o
f 
w
o
m
en
 w
h
o
 
h
ad
 g
iv
en
 b
ir
th
 
W
o
m
en
 w
h
o
 
g
av
e 
b
ir
th
 i
n
 
a 
h
o
sp
it
al
 i
n
 
O
n
ta
ri
o
. 
E
d
u
ca
ti
o
n
 l
ev
el
: 
 (1
) 
P
o
st
 s
ec
o
n
d
ar
y
 
 (2
) 
F
in
is
h
ed
 h
ig
h
 s
ch
o
o
l 
 
L
o
w
 e
d
u
ca
ti
o
n
al
 s
ta
tu
s 
w
as
 a
 r
is
k
 
fa
ct
o
r 
fo
r 
a 
m
o
th
er
 c
h
o
o
si
n
g
 n
o
t 
to
 
b
re
as
tf
ee
d
 i
n
 u
n
iv
ar
ia
te
 c
h
i-
sq
u
ar
e 
an
al
y
si
s.
  
 U
si
n
g
 l
o
g
is
ti
c 
re
g
re
ss
io
n
, 
o
n
ly
 3
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
(3
) 
S
o
m
e 
h
ig
h
 s
ch
o
o
l 
 (4
) 
E
le
m
en
ta
ry
 s
ch
o
o
l 
v
ar
ia
b
le
s 
re
m
ai
n
ed
 i
n
 t
h
e 
m
o
d
el
 a
s 
in
d
ep
en
d
en
tl
y
 a
ss
o
ci
at
ed
 w
it
h
 
b
re
as
tf
ee
d
in
g
—
o
n
e 
o
f 
w
h
ic
h
 w
as
 
<
 p
o
st
-s
ec
o
n
d
ar
y
 e
d
u
ca
ti
o
n
  
 
C
h
in
, 
M
y
er
s,
 
&
 M
ag
n
u
s 
 
 (2
0
0
8
) 
T
o
 e
x
am
in
e 
th
e 
in
d
ep
en
d
en
t 
ef
fe
ct
s 
o
f 
ra
ce
 a
n
d
 
ed
u
ca
ti
o
n
 o
n
 
b
re
as
tf
ee
d
in
g
 
in
it
ia
ti
o
n
  
T
o
 d
et
er
m
in
e 
w
h
et
h
er
 t
h
e 
in
te
ra
ct
io
n
 e
ff
ec
t 
b
et
w
ee
n
 r
ac
e 
an
d
 
ed
u
ca
ti
o
n
 o
n
 
b
re
as
tf
ee
d
in
g
 
in
it
ia
ti
o
n
  
T
o
 d
et
er
m
in
e 
w
h
et
h
er
 f
ac
to
rs
 
as
so
ci
at
ed
 w
it
h
 
b
re
as
tf
ee
d
in
g
 
in
it
ia
ti
o
n
 w
er
e 
d
if
fe
re
n
t 
d
ep
en
d
in
g
 o
n
 t
h
e 
R
et
ro
sp
ec
ti
v
e 
d
at
a 
an
al
y
si
s 
u
si
n
g
 2
0
0
0
-
2
0
0
4
 
L
o
u
is
ia
n
a 
P
R
A
M
S
 d
at
a 
A
 t
o
ta
l 
o
f 
3
5
1
5
 w
o
m
en
 
fr
o
m
 
L
o
u
is
ia
n
a 
(1
3
7
3
 b
la
ck
  
2
1
4
2
 w
h
it
e)
  
  
E
d
u
ca
ti
o
n
: 
 (1
) 
<
 1
2
 y
ea
rs
 
 (2
) 
1
2
 y
ea
rs
 
 (3
) 
1
3
+
 y
ea
rs
 
S
ig
n
if
ic
an
t 
d
if
fe
re
n
ce
s 
b
et
w
ee
n
 
b
la
ck
 a
s 
w
el
l 
as
 w
h
it
e 
w
o
m
en
 
b
re
as
tf
ee
d
in
g
 i
n
it
ia
to
rs
 a
n
d
 n
o
n
-
in
it
ia
to
rs
 w
er
e 
fo
u
n
d
 f
o
r 
m
at
er
n
al
 
ag
e,
 e
d
u
ca
ti
o
n
, 
h
o
u
se
h
o
ld
 i
n
co
m
e,
 
m
ar
it
al
 s
ta
tu
s,
 r
ec
ei
p
t 
o
f 
M
ed
ic
ai
d
 
b
ef
o
re
 p
re
g
n
an
c
y
, 
an
d
 W
IC
 
p
ar
ti
ci
p
at
io
n
 d
u
ri
n
g
 p
re
g
n
an
c
y
 i
n
 
b
iv
ar
ia
te
 a
n
al
y
si
s.
  
W
o
m
en
 w
it
h
 s
o
m
e 
co
ll
eg
e 
w
er
e 
m
o
re
 t
h
an
 4
 t
im
es
 m
o
re
 l
ik
el
y
 t
o
 
b
re
as
tf
ee
d
 t
h
an
 t
h
o
se
 w
it
h
 <
 h
ig
h
 
sc
h
o
o
l 
ed
u
ca
ti
o
n
 (
o
d
d
s 
ra
ti
o
 [
O
R
] 
=
 4
.2
8
; 
9
5
%
 c
o
n
fi
d
en
ce
 i
n
te
rv
al
 
[C
I]
: 
3
.0
3
, 
6
.0
4
).
  
 A
n
 i
n
te
ra
ct
io
n
 b
et
w
ee
n
 r
ac
e 
an
d
 
ed
u
ca
ti
o
n
 w
as
 n
o
t 
fo
u
n
d
 t
o
 b
e 
si
g
n
if
ic
an
t 
af
te
r 
ad
ju
st
in
g
 f
o
r 
th
e 
o
th
er
 v
ar
ia
b
le
s 
in
 t
h
e 
m
o
d
el
 
 A
ft
er
 s
tr
at
if
y
in
g
 t
h
e 
sa
m
p
le
 b
y
 
ra
ce
, 
g
re
at
er
 m
at
er
n
al
 e
d
u
ca
ti
o
n
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
ra
ce
 o
f 
th
e 
m
o
th
er
. 
w
as
 s
ig
n
if
ic
an
tl
y
 a
ss
o
ci
at
ed
 w
it
h
 
b
re
as
tf
ee
d
in
g
 i
n
it
ia
ti
o
n
 a
m
o
n
g
 
w
h
it
e 
w
o
m
en
. 
 W
o
m
en
 w
it
h
 1
2
 y
ea
rs
 o
f 
ed
u
ca
ti
o
n
 
w
er
e 
al
m
o
st
 t
w
ic
e 
as
 l
ik
el
y
 t
o
 
in
it
ia
te
 b
re
as
tf
ee
d
in
g
 a
s 
w
o
m
en
 
<
1
2
 y
ea
rs
 o
f 
ed
u
ca
ti
o
n
 (
ad
ju
st
ed
 
O
R
 =
 1
.8
6
; 
9
5
%
 C
I:
 1
.2
1
, 
2
.8
8
),
 
an
d
 t
h
o
se
 w
it
h
 1
3
 o
r 
m
o
re
 y
ea
rs
 o
f 
ed
u
ca
ti
o
n
 w
er
e 
m
o
re
 t
h
an
 4
 t
im
es
 
m
o
re
 l
ik
el
y
 t
o
 i
n
it
ia
te
 
b
re
as
tf
ee
d
in
g
 c
o
m
p
ar
ed
 w
it
h
 t
h
o
se
 
<
 1
2
 y
ea
rs
 (
ad
ju
st
ed
 O
R
 =
 4
.2
8
; 
9
5
%
 C
I:
 2
.7
4
, 
6
.6
9
).
 
 
A
ry
al
 
 (2
0
0
7
) 
  
T
o
 i
n
v
es
ti
g
at
e 
th
e 
d
et
er
m
in
an
ts
 o
f 
b
re
as
tf
ee
d
in
g
 
ac
co
rd
in
g
 t
o
 t
h
e 
ch
ar
ac
te
ri
st
ic
s 
o
f 
m
o
th
er
 a
n
d
 h
er
 
ch
il
d
. 
C
ro
ss
 s
ec
ti
o
n
al
 
st
u
d
y
 d
es
ig
n
 
1
0
1
9
 m
o
th
er
s 
fr
o
m
 P
al
p
a 
an
d
 
R
u
p
an
d
eh
i 
 
d
is
tr
ic
ts
 i
n
 
N
ep
al
 
co
n
d
u
ct
ed
 i
n
 
2
0
0
0
. 
E
d
u
ca
ti
o
n
 o
f 
m
o
th
er
s:
 
(1
) 
Il
li
te
ra
te
 
 
(2
) 
L
it
er
ac
y
 a
n
d
 
p
ri
m
ar
y
 
 
(3
) 
M
id
-h
ig
h
 s
ch
o
o
l 
 
(4
) 
In
n
er
 a
n
d
 m
o
re
 
 
T
h
e 
co
ef
fi
ci
en
ts
 o
f 
m
o
th
er
s’
 
ed
u
ca
ti
o
n
 c
at
eg
o
ri
es
 w
er
e 
fo
u
n
d
 t
o
 
b
e 
st
at
is
ti
ca
ll
y
 s
ig
n
if
ic
an
t.
 I
t 
w
as
 
fo
u
n
d
 t
h
at
 t
h
e 
in
cr
ea
se
d
 r
is
k
 o
f 
te
rm
in
at
in
g
 b
re
as
tf
ee
d
in
g
 w
as
 
fo
u
n
d
 w
it
h
 i
n
cr
ea
se
d
 l
ev
el
 o
f 
m
o
th
er
s’
 e
d
u
ca
ti
o
n
. 
 
 2
.8
 t
im
es
 h
ig
h
er
 r
is
k
 o
f 
te
rm
in
at
in
g
 b
re
as
tf
ee
d
in
g
 w
as
 
fo
u
n
d
 f
o
r 
m
o
th
er
s 
w
h
o
 h
av
e 
in
te
rm
ed
ia
te
 a
n
d
 h
ig
h
er
 e
d
u
ca
ti
o
n
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
as
 c
o
m
p
ar
ed
 t
o
 u
n
ed
u
ca
te
d
 
co
u
n
te
r-
p
ar
ts
. 
 
 1
.4
 t
im
es
 h
ig
h
er
 r
is
k
 o
f 
te
rm
in
at
in
g
 b
re
as
tf
ee
d
in
g
 w
as
 
fo
u
n
d
 f
o
r 
m
o
th
er
s 
w
h
o
 h
av
e 
m
id
d
le
 a
n
d
 h
ig
h
 s
ch
o
o
l 
le
v
el
 
ed
u
ca
ti
o
n
 c
o
m
p
ar
ed
 t
o
 u
n
ed
u
ca
te
d
 
co
u
n
te
r-
p
ar
ts
. 
 M
o
th
er
’s
 a
g
e,
 t
h
ei
r 
ed
u
ca
ti
o
n
 a
n
d
 
so
ci
o
-e
co
n
o
m
ic
 s
ta
n
d
in
g
 w
er
e 
th
e 
m
ai
n
 p
re
d
ic
to
rs
 o
f 
th
e 
ti
m
in
g
 o
f 
b
re
as
tf
ee
d
in
g
. 
 
 
F
la
ck
in
g
, 
&
 
N
y
q
v
is
tE
w
al
d
  
 (2
0
0
7
) 
T
o
 i
n
v
es
ti
g
at
e 
th
e 
im
p
ac
t 
o
f 
so
ci
o
ec
o
n
o
m
ic
 
st
at
u
s 
o
n
 
b
re
as
tf
ee
d
in
g
 
d
u
ra
ti
o
n
 i
n
 
m
o
th
er
s 
o
f 
p
re
te
rm
 a
n
d
 t
er
m
 
in
fa
n
ts
. 
 
P
ro
sp
ec
ti
v
e 
p
o
p
u
la
ti
o
n
 
b
as
ed
 c
o
h
o
rt
 
st
u
d
y
 i
n
 
S
w
ed
en
. 
5
5
, 
6
7
2
 
in
fa
n
ts
 o
f 
3
8
, 
8
9
3
 m
o
th
er
s 
 
w
er
e 
o
b
ta
in
ed
 
at
 t
h
e 
M
ed
ic
al
 
B
ir
th
 R
eg
is
tr
y
 
in
 S
w
ed
en
. 
M
at
er
n
al
 e
d
u
ca
ti
o
n
al
 
L
ev
el
: 
 (1
) 
C
o
m
p
u
ls
o
ry
 s
ch
o
o
l 
o
r 
le
ss
 
 (2
) 
U
p
p
er
 s
ec
o
n
d
ar
y
 
sc
h
o
o
l 
 (3
) 
H
ig
h
er
 e
d
u
ca
ti
o
n
 
L
o
w
 e
d
u
ca
ti
o
n
al
 a
tt
ai
n
m
en
t 
af
fe
ct
s 
th
e 
d
u
ra
ti
o
n
 o
f 
b
re
as
tf
ee
d
in
g
 o
f 
b
o
th
 p
re
-t
er
m
 a
n
d
 f
u
ll
-t
er
m
 
in
fa
n
ts
. 
 L
o
w
er
 m
at
er
n
al
 e
d
u
ca
ti
o
n
, 
u
n
em
p
lo
y
m
en
t 
b
en
ef
it
 r
ec
ei
v
ed
 b
y
 
th
e 
m
o
th
er
, 
so
ci
al
 w
el
fa
re
 i
n
 t
h
e 
h
o
u
se
h
o
ld
, 
w
as
 a
ll
 i
n
d
ep
en
d
en
tl
y
 
n
eg
at
iv
el
y
 a
ss
o
ci
at
ed
 w
it
h
 
b
re
as
tf
ee
d
in
g
 a
t 
6
 m
o
n
th
s.
  
 
L
es
se
n
 &
  
T
o
 d
es
cr
ib
e 
M
u
lt
ip
h
as
e 
1
0
0
 W
o
m
en
 
E
d
u
ca
ti
o
n
: 
W
o
m
en
 w
h
o
 h
ad
 s
o
m
e 
co
ll
eg
e 
o
r 
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T
ab
le
 3
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(D
a
te
) 
 
O
b
je
ct
iv
e
 
S
tu
d
y
 
D
es
ig
n
 
 
S
a
m
p
le
 
 
L
it
er
a
cy
 M
ea
su
re
m
en
t 
 
R
es
u
lt
s 
C
ri
v
el
li
-
K
o
v
ac
h
 
 (2
0
0
7
) 
 
m
at
er
n
al
, 
n
eo
n
at
al
, 
an
d
 
o
u
ts
id
e 
in
fl
u
en
ce
s 
as
so
ci
at
ed
 w
it
h
 
th
e 
in
te
n
ti
o
n
, 
in
it
ia
ti
o
n
, 
an
d
 
d
u
ra
ti
o
n
 o
f 
b
re
as
tf
ee
d
in
g
. 
d
es
ig
n
 
w
h
o
se
 i
n
fa
n
t 
w
as
 a
d
m
it
te
d
 
to
 n
eo
n
at
al
 
in
te
n
si
v
e 
ca
re
 
u
n
it
 (
N
IC
U
) 
(1
)<
h
ig
h
 s
ch
o
o
l 
 (2
) 
H
ig
h
 s
ch
o
o
l 
 (3
) 
S
o
m
e 
co
ll
eg
e 
 (4
) 
C
o
ll
eg
e 
g
ra
d
u
at
e
 
 (5
) 
P
o
st
g
ra
d
u
at
e 
g
ra
d
u
at
e 
ed
u
ca
ti
o
n
 w
er
e 
m
o
re
 
li
k
el
y
 t
o
 m
ak
e 
th
e 
d
ec
is
io
n
 t
o
 
ex
cl
u
si
v
el
y
 b
re
as
tf
ee
d
. 
 S
u
rv
iv
al
 a
n
al
y
si
s 
fo
u
n
d
 t
h
at
 
w
o
m
en
 w
it
h
 a
 p
o
st
g
ra
d
u
at
e 
ed
u
ca
ti
o
n
 l
ev
el
 h
ad
 a
 l
o
n
g
er
 
d
u
ra
ti
o
n
 o
f 
b
re
as
tf
ee
d
in
g
. 
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T
ab
le
 4
: 
P
re
v
io
u
s 
R
es
ea
rc
h
 o
n
 E
d
u
ca
ti
o
n
 a
n
d
 I
n
fa
n
t 
S
le
ep
 P
o
si
ti
o
n
: 
2
0
0
0
-2
0
1
1
 
 
A
u
th
o
r 
(d
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
L
u
n
g
, 
 
 &
 S
u
  
   
(2
0
1
1
) 
T
o
 e
x
p
lo
re
 t
h
e 
m
u
lt
ip
le
 p
at
h
w
ay
s 
an
d
 r
ec
u
rs
iv
e 
o
r 
n
o
n
-r
ec
u
rs
iv
e 
re
la
ti
o
n
sh
ip
s 
am
o
n
g
 
so
ci
al
 
d
em
o
g
ra
p
h
ic
s,
 
p
ar
en
ta
l 
sm
o
k
in
g
, 
ac
u
te
 h
o
sp
it
al
 
ad
m
is
si
o
n
, 
su
p
in
e 
p
o
si
ti
o
n
 a
n
d
 c
h
il
d
 
d
ev
el
o
p
m
en
t 
fr
o
m
 6
 
to
 3
6
 m
o
n
th
s 
o
f 
ag
e.
  
 
L
o
n
g
it
u
d
io
n
al
, 
d
ev
el
o
p
m
en
ta
l 
st
u
d
y
 a
t 
6
 m
o
n
th
s,
  
1
8
 m
o
n
th
s,
 
3
6
 m
o
n
th
s 
1
6
8
0
 f
am
il
ie
s 
 A
ll
 b
ab
ie
s 
b
o
rn
 
b
et
w
ee
n
 O
ct
o
b
er
 
2
0
0
3
 a
n
d
 J
an
u
ar
y
  
2
0
0
4
 i
n
 T
ai
w
an
 
 
M
at
er
n
al
 e
d
u
ca
ti
o
n
: 
 (1
) 
N
o
n
e 
 (2
) 
E
le
m
en
ta
ry
 
sc
h
o
o
l 
 
 (3
) 
H
ig
h
 s
ch
o
o
l 
 
 (4
) 
U
n
iv
er
si
ty
/ 
co
ll
eg
e 
 
 (5
) 
G
ra
d
u
at
e 
sc
h
o
o
l 
W
it
h
 p
o
te
n
ti
al
 
co
n
fo
u
n
d
in
g
 f
ac
to
rs
 
co
n
tr
o
ll
ed
, 
ch
il
d
re
n
 
si
x
-m
o
n
th
s 
o
ld
 o
f 
m
o
th
er
s 
w
it
h
 a
 
lo
w
er
 l
ev
el
 o
f 
ed
u
ca
ti
o
n
 t
en
d
ed
 t
o
 
sl
ee
p
 s
u
p
in
e 
(p
. 
=
0
.0
0
1
).
 
 In
 t
h
is
 s
tu
d
y
, 
m
at
er
n
al
 l
ev
el
 o
f 
ed
u
ca
ti
o
n
 w
as
 t
h
e 
o
n
ly
 f
ac
to
r 
fo
u
n
d
 t
o
 
in
fl
u
en
ce
 t
h
e 
p
la
ce
m
en
t 
o
f 
in
fa
n
ts
, 
w
it
h
 l
es
s-
ed
u
ca
te
d
 m
o
th
er
s 
m
o
re
 l
ik
el
y
 t
o
 p
la
ce
 
th
ei
r 
in
fa
n
ts
 i
n
 t
h
e 
su
p
in
e 
p
o
si
ti
o
n
. 
 
114
 
 
 
 
T
ab
le
 4
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(d
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
C
o
ls
o
n
, 
 
R
y
b
in
, 
S
m
it
h
, 
C
o
lt
o
n
, 
 
L
is
te
r,
  
C
o
rw
in
, 
 
   
(2
0
0
9
) 
T
o
 d
et
er
m
in
e 
tr
en
d
s 
an
d
 f
ac
to
rs
 
as
so
ci
at
ed
 w
it
h
 
ch
o
ic
e 
o
f 
in
fa
n
t 
sl
ee
p
in
g
 p
o
si
ti
o
n
. 
 
 
A
n
n
u
al
 n
at
io
n
al
ly
 
re
p
re
se
n
t-
 
at
iv
e 
te
le
p
h
o
n
e 
su
rv
e
y
s 
fr
o
m
 1
9
9
3
 
th
ro
u
g
h
 2
0
0
7
 
 
F
o
rt
y
-e
ig
h
t 
U
.S
. 
st
at
es
. 
 N
ig
h
tt
im
e 
ca
re
g
iv
er
s 
o
f 
in
fa
n
ts
 
b
o
rn
 w
it
h
in
 7
 
m
o
n
th
s.
 
  
M
o
th
er
’s
 e
d
u
ca
ti
o
n
: 
 (1
) 
u
p
 t
o
 c
o
ll
eg
e 
 (2
) 
co
ll
eg
e 
o
r 
m
o
re
 
F
ac
to
rs
 a
ss
o
ci
at
ed
 
w
it
h
 i
n
cr
ea
se
d
 
su
p
in
e 
sl
ee
p
 
b
et
w
ee
n
 1
9
9
3
 a
n
d
 
2
0
0
7
 i
n
cl
u
d
ed
 t
im
e,
 
m
at
er
n
al
 r
ac
e 
o
th
er
 
th
an
 A
fr
ic
an
 
A
m
er
ic
an
, 
h
ig
h
er
 
m
at
er
n
al
 
ed
u
ca
ti
o
n
al
 l
ev
el
, 
n
o
t 
li
v
in
g
 i
n
 
S
o
u
th
er
n
 s
ta
te
s,
 
fi
rs
t-
b
o
rn
 i
n
fa
n
t,
 
an
d
 f
u
ll
-t
er
m
 i
n
fa
n
t.
 
 
A
n
u
n
ta
se
re
e,
  
M
o
-s
u
w
an
, 
V
as
ik
n
an
o
n
t 
K
u
as
ir
ik
u
l,
  
M
a-
a-
le
e,
  
C
h
o
p
ra
p
aw
o
n
  
   
 (
2
0
0
8
) 
T
o
 s
tu
d
y
 b
ed
 
sh
ar
in
g
 a
n
d
 s
le
ep
 
p
o
si
ti
o
n
 i
n
 T
h
ai
 
n
eo
n
at
es
 a
n
d
 t
h
e 
re
la
ti
o
n
sh
ip
 t
o
 
in
fa
n
t 
 
an
d
 m
at
er
n
al
 
ch
ar
ac
te
ri
st
ic
s.
  
 
cr
o
ss
-s
ec
ti
o
n
al
 
su
rv
e
y
 I
n
te
rv
ie
w
s 
W
er
e 
co
n
d
u
ct
ed
 
u
n
d
er
 t
h
e 
P
ro
sp
ec
ti
v
e 
C
o
h
o
rt
 
S
tu
d
y
 o
f 
T
h
ai
 
C
h
il
d
re
n
. 
 
 
3
6
9
2
  
p
ar
en
ts
 o
f 
in
fa
n
ts
 a
g
ed
 2
1
 d
a
y
s 
o
ld
 
E
d
u
ca
ti
o
n
: 
 (1
) 
≤
 6
th
 g
ra
d
e 
 (2
) 
>
 6
th
 g
ra
d
e 
 
P
la
ci
n
g
 t
h
e 
in
fa
n
ts
 
to
 s
le
ep
 i
n
 a
 p
ro
n
e 
(f
ac
e 
d
o
w
n
) 
p
o
si
ti
o
n
 w
as
 
as
so
ci
at
ed
 w
it
h
 
o
ld
er
 m
at
er
n
al
 a
g
e 
&
 h
ig
h
er
 e
d
u
ca
ti
o
n
 
M
cK
in
n
e
y
, 
  
H
o
lt
, 
V
.C
u
n
n
in
g
h
am
, 
L
er
o
u
x
, 
 
T
o
 i
d
en
ti
fy
 f
ac
to
rs
 
p
re
d
ic
ti
v
e 
o
f 
ei
th
er
 
la
te
ra
l 
o
r 
p
ro
n
e 
in
fa
n
t 
sl
ee
p
 
R
et
ro
sp
ec
ti
v
e,
 
se
co
n
d
ar
y
 a
n
al
y
si
s 
fr
o
m
 t
h
e 
P
re
g
n
an
c
y
 
R
is
k
 A
ss
es
sm
en
t 
1
1
,3
4
0
 m
o
th
er
-
in
fa
n
t 
p
ai
rs
 
M
o
th
er
’s
 e
d
u
ca
ti
o
n
 
(i
n
 y
ea
rs
):
 
 (1
) 
<
 1
2
 
M
o
th
er
s 
w
it
h
 1
2
 
y
ea
rs
 o
f 
ed
u
ca
ti
o
n
 
m
o
re
 c
o
m
m
o
n
ly
 
p
la
ce
d
 t
h
ei
r 
in
fa
n
ts
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T
ab
le
 4
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(d
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
S
ta
rr
 
   
 (
2
0
0
8
) 
p
o
si
ti
o
n
in
g
. 
 
 
M
o
n
it
o
ri
n
g
 S
y
st
em
 
fo
r 
in
fa
n
ts
 b
o
rn
 i
n
 
W
as
h
in
g
to
n
 S
ta
te
, 
1
9
9
6
 t
o
 2
0
0
2
. 
 (2
) 
1
2
 
 (3
) 
1
3
-1
4
 
 (4
) 
≥
 1
5
 
to
 s
le
ep
 l
at
er
al
 (
si
d
e 
p
o
si
ti
o
n
) 
th
an
 
m
o
th
er
s 
w
it
h
 ≥
 1
5
 
y
ea
rs
 o
f 
ed
u
ca
ti
o
n
. 
  M
ar
k
er
s 
o
f 
lo
w
 
so
ci
o
ec
o
n
o
m
ic
 
st
at
u
s 
w
er
e 
co
m
m
o
n
 
in
 i
n
fa
n
ts
 p
la
ce
d
 
la
te
ra
l 
to
 s
le
ep
, 
in
cl
u
d
in
g
 s
in
g
le
 
m
ar
it
al
 s
ta
tu
s,
 l
o
w
 
m
at
er
n
al
 e
d
u
ca
ti
o
n
, 
an
d
 b
ei
n
g
 f
ro
m
 a
  
lo
w
-i
n
co
m
e 
h
o
u
se
h
o
ld
. 
 T
h
es
e 
re
su
lt
s 
im
p
ly
 
th
at
 t
h
er
e 
co
u
ld
 b
e 
li
tt
le
 a
d
d
it
io
n
al
 g
ai
n
 
in
 t
ar
g
et
in
g
 
in
te
rv
en
ti
o
n
s 
o
n
 t
h
e 
b
as
is
 o
f 
ed
u
ca
ti
o
n
 
o
r 
m
ar
it
al
 s
ta
tu
s 
in
 
ad
d
it
io
n
 t
o
 
in
te
rv
en
ti
o
n
s 
ta
rg
et
ed
 t
o
w
ar
d
 
sp
ec
ifi
c 
ra
ci
al
 o
r 
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T
ab
le
 4
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(d
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
et
h
n
o
cu
lt
u
ra
l 
g
ro
u
p
s.
 
 
M
o
o
n
, 
 
C
al
ab
re
se
, 
 A
ir
d
, 
 
   
 (
2
0
0
8
) 
T
o
 e
v
al
u
at
e,
 
th
ro
u
g
h
 a
n
 
A
m
er
ic
an
 A
ca
d
em
y
 
o
f 
P
ed
ia
tr
ic
s 
d
em
o
n
st
ra
ti
o
n
 
p
ro
je
ct
, 
th
e 
ef
fe
ct
iv
en
es
s 
o
f 
a 
cu
rr
ic
u
lu
m
 a
n
d
 
tr
ai
n
-t
h
e-
tr
ai
n
er
 
m
o
d
el
 i
n
 c
h
an
g
in
g
 
ch
il
d
 c
ar
e 
p
ro
v
id
er
s’
 b
eh
av
io
rs
 
re
g
ar
d
in
g
 s
af
e 
in
fa
n
t 
sl
ee
p
 
p
ra
ct
ic
es
. 
 
C
ro
ss
-s
ec
ti
o
n
al
 
d
es
ig
n
 
1
2
1
2
 c
ar
eg
iv
er
s 
o
f 
 
1
9
9
3
 i
n
fa
n
ts
  
 
(1
) 
at
 l
ea
st
 a
 h
ig
h
 
sc
h
o
o
l 
d
ip
lo
m
a 
(9
2
%
) 
 (2
) 
4
-y
ea
r 
co
ll
eg
e 
d
eg
re
es
. 
 
C
h
il
d
 c
ar
e 
p
ro
v
id
er
s 
(g
en
d
er
 
u
n
id
en
ti
fi
ed
) 
w
er
e 
m
o
re
 l
ik
el
y
 t
o
 d
o
u
b
t 
o
r 
n
o
t 
to
 b
el
ie
v
e 
th
e 
b
en
efi
ts
 o
f 
su
p
in
e 
p
o
si
ti
o
n
in
g
 i
f 
th
ey
 
w
er
e 
b
la
ck
 (
P
 <
.0
1
),
 
if
 t
h
ey
 h
ad
 l
es
s 
ed
u
ca
ti
o
n
 (
P
<
.0
0
1
),
 
o
r 
th
e 
m
aj
o
ri
ty
 o
f 
ch
il
d
re
n
 c
ar
ed
 f
o
r 
w
er
e 
b
la
ck
. 
K
em
p
, 
 H
ar
ri
s,
  
C
h
av
ez
, 
 
    
 (
2
0
0
6
) 
T
o
 a
ss
es
s 
le
v
el
s 
o
f 
m
at
er
n
al
 k
n
o
w
le
d
g
e 
o
f 
S
ID
S
 p
re
v
en
ti
o
n
 
st
ra
te
g
ie
s 
in
 a
 s
o
ci
o
-
ec
o
n
o
m
ic
al
ly
 
d
is
ad
v
an
ta
g
ed
, 
cu
lt
u
ra
ll
y
 d
iv
er
se
 
p
o
p
u
la
ti
o
n
. 
 
 
C
ro
ss
 s
ec
ti
o
n
al
 
st
u
d
y
 
2
3
3
 A
u
st
ra
li
an
  
P
re
g
n
an
t 
w
o
m
en
  
L
ev
el
 o
f 
ed
u
ca
ti
o
n
: 
 (1
) 
S
ch
o
o
l 
o
n
ly
 
 (2
) 
V
o
ca
ti
o
n
al
  
 (3
) 
P
ro
fe
ss
io
n
al
  
S
ID
S
 k
n
o
w
le
d
g
e 
w
as
 r
el
at
ed
 t
o
 l
ev
el
 
o
f 
ed
u
ca
ti
o
n
 &
 
m
at
er
n
al
 a
g
e.
 
 Y
ea
r 
o
f 
ar
ri
v
al
 i
n
 
A
u
st
ra
li
a,
 n
u
m
b
er
 
o
f 
p
re
v
io
u
s 
ch
il
d
re
n
, 
ag
e,
 a
n
d
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T
ab
le
 4
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(d
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
le
v
el
 o
f 
ed
u
ca
ti
o
n
 
w
er
e 
n
o
t 
si
g
n
ifi
ca
n
tl
y
 r
el
at
ed
 
to
 w
o
m
en
’s
 
k
n
o
w
le
d
g
e.
  
 K
n
o
w
le
d
g
e 
o
f 
S
ID
S
 
p
re
v
en
ti
o
n
 
st
ra
te
g
ie
s 
w
as
 n
o
t 
si
g
n
ifi
ca
n
tl
y
 r
el
at
ed
 
o
v
er
al
l 
to
 l
ev
el
 o
f 
ed
u
ca
ti
o
n
 f
o
r 
ei
th
er
 
th
e 
A
u
st
ra
li
an
- 
o
r 
o
v
er
se
as
-b
o
rn
 g
ro
u
p
 
(o
v
er
se
as
-b
o
rn
 
w
o
m
en
 P
 =
 0
.1
2
; 
A
u
st
ra
li
an
-b
o
rn
 P
 =
 
0
.1
0
) 
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T
ab
le
 4
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(d
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
P
ic
k
et
t,
 
L
au
d
er
d
al
e,
  
 (2
0
0
5
) 
T
h
e 
o
b
je
ct
iv
e 
w
as
 
to
 s
ee
 w
h
et
h
er
 t
h
e 
“B
ac
k
 t
o
 S
le
ep
” 
ca
m
p
ai
g
n
 h
as
 
re
d
u
ce
d
 s
o
ci
al
 c
la
ss
 
(m
o
th
er
’s
 
ed
u
ca
ti
o
n
al
 l
ev
el
) 
in
eq
u
al
it
ie
s 
in
 
S
ID
S
. 
 
 
P
o
p
u
la
ti
o
n
-b
as
ed
 
ca
se
-c
o
h
o
rt
 s
tu
d
y
 
d
u
ri
n
g
 2
 p
er
io
d
s,
 
1
9
8
9
 t
o
 1
9
9
1
 a
n
d
 
1
9
9
6
 t
o
 1
9
9
8
, 
u
si
n
g
 
th
e 
U
S
 L
in
k
ed
 
B
ir
th
/I
n
fa
n
t 
D
ea
th
 
D
at
a 
   
C
as
e 
g
ro
u
p
 w
as
 
in
fa
n
ts
 w
h
o
 d
ie
d
 o
f 
S
ID
S
 i
n
 i
n
fa
n
c
y
 
(N
=
2
1
,1
2
6
);
 c
o
n
tr
o
l 
 
g
ro
u
p
 w
as
 a
 1
0
%
 
ra
n
d
o
m
 s
am
p
le
 o
f 
in
fa
n
ts
 w
h
o
 l
iv
ed
 
th
ro
u
g
h
 t
h
e 
fi
rs
t 
y
ea
r 
an
d
 a
ll
 i
n
fa
n
ts
 
w
h
o
 d
ie
d
 o
f 
o
th
er
 
ca
u
se
s 
(N
=
2
,2
4
1
,2
1
8
).
  
 
M
o
th
er
’s
 h
ig
h
es
t 
le
v
el
 o
f 
ed
u
ca
ti
o
n
al
 
at
ta
in
m
en
t 
w
as
 u
se
d
 
as
 a
 m
ea
su
re
 o
f 
so
ci
al
 c
la
ss
. 
 
 M
o
th
er
s 
w
er
e 
ca
te
g
o
ri
ze
d
 a
s 
h
av
in
g
 e
it
h
er
: 
 
 (1
) 
N
o
 e
d
u
ca
ti
o
n
 o
r 
o
n
ly
 e
le
m
en
ta
ry
 
ed
u
ca
ti
o
n
 (
0
–
8
 
y
ea
rs
),
  
 (2
) 
S
o
m
e 
h
ig
h
 
sc
h
o
o
l 
(9
–
1
1
 y
ea
rs
),
 
  (3
) 
G
ra
d
u
at
ed
 h
ig
h
 
sc
h
o
o
l 
(1
2
 y
ea
rs
),
  
 (4
) 
S
o
m
e 
co
ll
eg
e 
ed
u
ca
ti
o
n
 (
1
3
–
1
5
 
y
ea
rs
),
  
  (5
) 
G
ra
d
u
at
ed
 f
ro
m
 
co
ll
eg
e 
o
r 
b
e
y
o
n
d
 
(1
6
+
 y
ea
rs
).
  
O
d
d
s 
R
at
io
 f
o
r 
S
ID
S
 a
ss
o
ci
at
ed
 
w
it
h
 l
o
w
er
 
ed
u
ca
ti
o
n
al
 
at
ta
in
m
en
t 
in
cr
ea
se
d
 
b
et
w
ee
n
 1
9
8
9
–
1
9
9
1
 
an
d
 1
9
9
6
–
1
9
9
8
. 
 
 W
it
h
in
 e
ac
h
 p
er
io
d
, 
lo
w
er
 l
ev
el
s 
o
f 
m
at
er
n
al
 e
d
u
ca
ti
o
n
 
w
er
e 
as
so
ci
at
ed
 
w
it
h
 h
ig
h
er
 r
is
k
 o
f 
S
ID
S
 v
er
su
s 
an
 
in
fa
n
t 
su
rv
iv
in
g
 t
h
e 
fi
rs
t 
y
ea
r.
  
 M
at
er
n
al
 e
d
u
ca
ti
o
n
 
d
id
 n
o
t 
n
ar
ro
w
 a
ft
er
 
th
e 
‘B
ac
k
 t
o
 S
le
ep
’ 
ca
m
p
ai
g
n
 c
o
m
p
ar
ed
 
w
it
h
 t
h
e 
 
P
re
-c
am
p
ai
g
n
 e
ra
. 
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T
ab
le
 4
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(d
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
M
o
o
n
, 
 
O
d
en
, 
 
G
ra
d
y
, 
 
   
 (
2
0
0
4
) 
T
o
 d
et
er
m
in
e 
w
h
et
h
er
 a
 1
5
-
m
in
u
te
 e
d
u
ca
ti
o
n
al
 
in
te
rv
en
ti
o
n
 i
s 
ef
fe
ct
iv
e 
in
 
ch
an
g
in
g
 s
le
ep
 
p
o
si
ti
o
n
 p
ra
ct
ic
e 
am
o
n
g
 b
la
ck
 
p
ar
en
ts
. 
  
P
re
-p
o
st
 e
d
u
ca
ti
o
n
al
 
in
te
rv
en
ti
o
n
 
3
1
0
 p
ar
en
ts
/ 
ca
re
g
iv
er
s 
p
ar
ti
ci
p
at
ed
 i
n
 
se
ss
io
n
s 
fr
o
m
 
O
ct
o
b
er
 2
0
0
1
 t
o
 
Ju
ly
 2
0
0
2
 
P
at
ie
n
t 
ed
u
ca
ti
o
n
al
 
at
ta
in
m
en
t:
 
 (1
) 
D
id
 n
o
t 
fi
n
is
h
 
h
ig
h
 s
ch
o
o
l 
 (2
) 
H
ig
h
 s
ch
o
o
l 
g
ra
d
u
at
e
 
 (3
) 
S
o
m
e 
co
ll
eg
e 
o
r 
te
ch
n
ic
al
 s
ch
o
o
l 
 (4
) 
T
ec
h
n
ic
al
 s
ch
o
o
l 
g
ra
d
u
at
e
 
 (5
) 
4
-y
ea
r 
co
ll
eg
e 
g
ra
d
u
at
e
 
 (6
) 
P
o
st
g
ra
d
u
at
e 
tr
ai
n
in
g
 
(7
) 
U
n
k
n
o
w
n
 
 
In
fa
n
ts
 w
er
e 
m
o
re
 
li
k
el
y
 t
o
 b
e 
p
la
ce
d
 
su
p
in
e 
w
h
en
 
p
re
v
io
u
s 
ch
il
d
re
n
 
w
er
e 
p
la
ce
d
 s
u
p
in
e 
o
r 
w
h
en
 p
ar
en
ts
 h
ad
 
m
o
re
 t
h
an
 a
 h
ig
h
 
sc
h
o
o
l 
ed
u
ca
ti
o
n
. 
P
h
ar
es
, 
 
M
o
rr
o
w
, 
 
L
an
sk
y
, 
 
B
ar
fi
el
d
, 
 
P
ri
n
ce
, 
 
M
ar
ch
i,
 
T
o
 a
n
al
y
ze
 d
at
a 
co
n
ce
rn
in
g
 f
o
u
r 
m
at
er
n
al
 b
eh
av
io
rs
 
fo
r 
w
h
ic
h
 H
ea
lt
h
y
 
P
eo
p
le
 2
0
1
0
 
o
b
je
ct
iv
es
 e
x
is
t:
 
C
ro
ss
 s
ec
ti
o
n
al
 
st
u
d
y
 o
f 
m
at
er
n
al
 
w
o
m
en
 f
ro
m
 
A
la
b
am
a,
  
C
o
lo
ra
d
o
, 
F
lo
ri
d
a,
 
H
aw
ai
i,
 I
ll
in
o
is
, 
R
an
d
o
m
 s
am
p
le
 o
f 
w
o
m
en
 i
n
 8
 s
ta
te
s 
w
h
o
 h
av
e 
h
ad
 a
 l
iv
e 
b
ir
th
 i
n
 2
0
0
0
 a
n
d
 
2
0
0
1
. 
 
M
at
er
n
al
 e
d
u
ca
ti
o
n
 
w
as
 c
at
eg
o
ri
ze
d
 a
s:
 
 (1
) 
<
 h
ig
h
 s
ch
o
o
l 
 
(<
1
2
 y
ea
rs
) 
 
U
se
 o
f 
th
e 
b
ac
k
 
sl
ee
p
 p
o
si
ti
o
n
 w
as
 
lo
w
es
t 
am
o
n
g
 
y
o
u
n
g
er
 w
o
m
en
, 
b
la
ck
 w
o
m
en
, 
w
o
m
en
 w
it
h
 l
o
w
er
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T
ab
le
 4
 (
co
n
ti
n
u
ed
) 
A
u
th
o
r 
(d
a
te
) 
O
b
je
ct
iv
e
 
S
tu
d
y
 D
es
ig
n
 
S
a
m
p
le
 
L
it
er
a
cy
 
M
ea
su
re
m
en
t 
R
es
u
lt
s 
&
 e
t 
al
. 
 
   
 (
2
0
0
4
) 
sm
o
k
in
g
 u
se
 d
u
ri
n
g
 
p
re
g
n
an
c
y
, 
al
co
h
o
l 
u
se
 d
u
ri
n
g
 
p
re
g
n
an
c
y
, 
 
b
re
as
tf
ee
d
in
g
 
in
it
ia
ti
o
n
, 
an
d
 
p
la
ci
n
g
 i
n
fa
n
ts
 i
n
 
th
e 
b
ac
k
 s
le
ep
 
p
o
si
ti
o
n
. 
 
  
M
ai
n
e,
 N
eb
ra
sk
a,
 
an
d
 N
o
rt
h
 C
ar
o
li
n
a 
(2
) 
h
ig
h
 s
ch
o
o
l 
 
(1
2
 y
ea
rs
) 
 (3
) 
>
h
ig
h
 s
ch
o
o
l 
 
(>
1
2
 y
ea
rs
).
  
 
le
v
el
s 
o
f 
ed
u
ca
ti
o
n
, 
an
d
 w
o
m
en
 w
it
h
 
lo
w
 i
n
co
m
es
. 
 A
m
o
n
g
 a
ll
 e
ig
h
t 
st
at
es
, 
u
se
 o
f 
th
e 
b
ac
k
 s
le
ep
 p
o
si
ti
o
n
 
w
as
 l
o
w
es
t 
am
o
n
g
 
y
o
u
n
g
er
 w
o
m
en
, 
b
la
ck
 w
o
m
en
, 
w
o
m
en
 w
it
h
 l
o
w
er
 
le
v
el
s 
o
f 
ed
u
ca
ti
o
n
, 
an
d
 w
o
m
en
 w
it
h
 
lo
w
 i
n
co
m
es
; 
et
h
- 
n
ic
 d
if
fe
re
n
ce
s 
in
 
sl
ee
p
 p
o
si
ti
o
n
 
v
ar
ie
d
 b
y
 s
ta
te
. 
 In
 t
h
re
e 
st
at
es
 
(A
la
b
am
a,
 F
lo
ri
d
a,
 
an
d
 N
o
rt
h
 
C
ar
o
li
n
a)
, 
 
w
o
m
en
 o
f 
al
l 
ed
u
ca
ti
o
n
 l
ev
el
s 
d
id
 
n
o
t 
ac
h
ie
v
e 
th
e 
H
ea
lt
h
y
 P
eo
p
le
 
2
0
1
0
 t
ar
g
et
 f
o
r 
th
e 
b
ac
k
 s
le
ep
 p
o
si
ti
o
n
. 
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b
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 D
es
ig
n
 
S
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L
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cy
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ea
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R
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b
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k
 s
le
ep
 
p
o
si
ti
o
n
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n
cr
ea
se
d
 
w
it
h
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ig
h
er
 
ed
u
ca
ti
o
n
 l
ev
el
. 
 
 W
o
m
en
 w
it
h
 >
1
2
 
y
ea
rs
 o
f 
ed
u
ca
ti
o
n
 
w
er
e 
co
n
si
st
en
tl
y
 
m
o
re
 l
ik
el
y
 t
h
an
 
w
o
m
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 w
it
h
 l
es
s 
ed
u
ca
ti
o
n
 t
o
 
b
re
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tf
ee
d
 t
h
ei
r 
ch
il
d
re
n
, 
u
se
 t
h
e 
b
ac
k
 s
le
ep
 p
o
si
ti
o
n
 
fo
r 
in
fa
n
ts
, 
an
d
 
ab
st
ai
n
 f
ro
m
 
sm
o
k
in
g
. 
 
 
C
h
u
n
g
, 
 
H
u
n
g
, 
 
M
ar
ch
i,
  
 C
h
av
ez
, 
 
B
ra
v
em
an
, 
 
   
 (
2
0
0
3
) 
T
o
 d
et
er
m
in
e 
th
e 
m
at
er
n
al
 a
n
d
 i
n
fa
n
t 
ch
ar
ac
te
ri
st
ic
s 
as
so
ci
at
ed
 w
it
h
 t
h
e 
b
ac
k
 s
le
ep
 p
o
si
ti
o
n
 
fo
r 
in
fa
n
ts
 t
o
 g
u
id
e 
ef
fo
rt
s 
to
 i
n
cr
ea
se
 
it
s 
u
se
 a
n
d
 r
ed
u
ce
 
th
e 
ri
sk
 o
f 
S
ID
S
. 
C
ro
ss
-s
ec
ti
o
n
al
 
su
rv
e
y
  
3
,3
4
9
 m
o
th
er
s 
d
el
iv
er
in
g
 i
n
 
C
al
if
o
rn
ia
, 
F
eb
ru
ar
y
–
M
a
y
 
1
9
9
9
. 
E
d
u
ca
ti
o
n
, 
h
ig
h
es
t 
le
v
el
 c
o
m
p
le
te
d
: 
 
 (1
) 
≤
 8
th
 g
ra
d
e 
 
  (2
) 
S
o
m
e 
h
ig
h
 
sc
h
o
o
l 
 
 (3
) 
H
ig
h
 
F
ac
to
rs
 a
ss
o
ci
at
ed
 
w
it
h
 a
 l
o
w
er
 
li
k
el
ih
o
o
d
 o
f 
u
si
n
g
 
th
e 
b
ac
k
 p
o
si
ti
o
n
 
in
cl
u
d
ed
 a
ll
 l
ev
el
s 
o
f 
m
at
er
n
al
 
ed
u
ca
ti
o
n
 l
es
s 
th
an
 
co
ll
eg
e,
 
in
co
m
e 
at
 o
r 
b
el
o
w
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b
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 D
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S
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L
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cy
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R
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s 
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G
E
D
  
 (4
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S
o
m
e 
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ll
eg
e 
 
C
o
ll
eg
e 
o
r 
m
o
re
  
  
fe
d
er
al
 p
o
v
er
ty
 
le
v
el
, 
m
u
lt
ip
ar
it
y
, 
 
R
ac
e/
et
h
n
ic
it
y
 
A
fr
ic
an
 A
m
er
ic
an
 
&
 A
si
an
/P
ac
ifi
c 
Is
la
n
d
er
, 
sp
ea
k
in
g
 a
 n
o
n
-
E
n
g
li
sh
 l
an
g
u
ag
e,
  
an
d
 i
n
fa
n
t 
ag
e 
o
v
er
 
7
 m
o
n
th
s.
  
 
C
o
rw
in
, 
 
L
es
k
o
, 
 
H
ee
re
n
, 
 
V
ez
in
a,
  
H
u
n
t,
  
M
an
d
el
l,
 
 e
t 
al
. 
 
   
 (
2
0
0
3
) 
T
o
 c
o
m
p
ar
e 
fa
ct
o
rs
 
as
so
ci
at
ed
 w
it
h
 
sl
ee
p
 p
o
si
ti
o
n
 i
n
 
1
9
9
5
–
1
9
9
6
 a
n
d
 
1
9
9
7
–
1
9
9
8
 a
n
d
 t
o
 
as
se
ss
 s
ec
u
la
r 
tr
en
d
s 
in
 t
h
e 
u
se
 o
f 
p
ro
n
e 
in
fa
n
t 
sl
ee
p
 p
o
si
ti
o
n
 
fr
o
m
 1
9
9
5
 t
h
ro
u
g
h
 
1
9
9
8
 a
m
o
n
g
 
fa
m
il
ie
s 
ac
co
rd
in
g
 
to
 r
ac
e 
an
d
 
ed
u
ca
ti
o
n
. 
P
ro
sp
ec
ti
v
e 
co
h
o
rt
 
st
u
d
y
 c
o
n
d
u
ct
ed
 i
n
 
ea
st
er
n
 
M
as
sa
ch
u
se
tt
s 
&
 
n
o
rt
h
w
es
t 
O
h
io
  
1
2
,0
2
9
 m
o
th
er
s 
o
f 
in
fa
n
ts
 w
h
o
 
w
ei
g
h
ed
 >
2
5
0
0
 g
 a
t 
b
ir
th
. 
M
at
er
n
al
 E
d
u
ca
ti
o
n
: 
 (1
)<
 H
ig
h
 s
ch
o
o
l 
 (2
) 
H
ig
h
 s
ch
o
o
l 
g
ra
d
u
at
e
 
 (3
) 
S
o
m
e 
co
ll
eg
e
 
 (4
) 
C
o
ll
eg
e 
g
ra
d
u
at
e
 
F
ac
to
rs
 a
ss
o
ci
at
ed
 
w
it
h
 p
ro
n
e 
an
d
 
su
p
in
e 
sl
ee
p
 
p
o
si
ti
o
n
 w
er
e 
si
m
il
ar
 i
n
 1
9
9
5
–
1
9
9
6
 a
n
d
 1
9
9
7
–
1
9
9
8
. 
 
 In
 1
9
9
7
–
1
9
9
8
, 
u
se
 
o
f 
p
ro
n
e 
sl
ee
p
in
g
 a
t 
1
 m
o
n
th
 o
f 
ag
e 
re
ac
h
ed
 t
h
e 
g
o
al
 o
f 
<
1
0
%
 o
n
ly
 a
m
o
n
g
 
in
fa
n
ts
 o
f 
w
h
it
e 
an
d
 
A
si
an
 w
o
m
en
, 
m
ar
ri
ed
 w
o
m
en
, 
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an
d
 w
o
m
en
 w
it
h
 
in
co
m
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 >
$
5
5
 0
0
0
 
p
er
 y
ea
r.
  
 T
h
e 
fa
ct
o
rs
 
as
so
ci
at
ed
 w
it
h
  
in
cr
ea
se
d
 r
is
k
 o
f 
p
ro
n
e 
sl
ee
p
in
g
 a
n
d
 
d
ec
re
as
ed
 l
ik
el
ih
o
o
d
 
o
f 
su
p
in
e 
p
o
si
ti
o
n
 
d
id
 n
o
t 
ch
an
g
e 
su
b
st
an
ti
al
ly
 
b
et
w
ee
n
 1
9
9
5
 a
n
d
 
1
9
9
8
, 
su
g
g
es
ti
n
g
 
th
at
 i
n
 1
9
9
7
–
1
9
9
8
, 
sl
ee
p
 p
o
si
ti
o
n
 
re
co
m
m
en
d
at
io
n
s 
co
n
ti
n
u
ed
 t
o
 b
e 
le
ss
 
ef
fe
ct
iv
e 
am
o
n
g
 
b
la
ck
 a
n
d
 H
is
p
an
ic
 
fa
m
il
ie
s 
an
d
 
fa
m
il
ie
s 
o
f 
lo
w
 
in
co
m
e 
an
d
 m
o
th
er
s 
w
it
h
 l
es
s 
th
an
 a
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a
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b
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d
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 D
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n
 
S
a
m
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L
it
er
a
cy
 
M
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R
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. 
 
F
ro
en
, 
 
A
rn
es
ta
d
, 
 V
eg
e,
  
Ir
g
en
s,
 
R
o
g
n
u
m
, 
 
S
au
g
st
ad
, 
 
&
 e
t 
al
. 
    
(2
0
0
2
) 
T
o
 t
es
t 
th
e 
h
y
p
o
th
es
is
 t
h
at
 
S
ID
S
 a
n
d
 s
u
d
d
en
 
in
tr
au
te
ri
n
e 
(S
IU
D
S
) 
u
n
ex
p
la
in
ed
 d
ea
th
 
h
av
e 
co
m
m
o
n
 r
is
k
 
fa
ct
o
rs
. 
R
et
ro
sp
ec
ti
v
e 
st
u
d
y
 
fr
o
m
 1
9
8
6
-1
9
9
5
 i
n
 
O
sl
o
, 
N
o
rw
a
y
 
7
6
 c
as
es
 o
f 
S
IU
D
, 
7
8
 o
f 
S
ID
S
. 
&
 5
8
2
 r
an
d
o
m
 
co
n
tr
o
ls
 s
u
rv
iv
in
g
 
in
fa
n
c
y
, 
al
l 
si
n
g
le
to
n
s 
 
E
d
u
ca
ti
o
n
: 
 (1
)<
1
0
 y
ea
rs
 
 (2
)1
0
-1
2
 
 (3
)>
1
2
 y
ea
rs
 
S
U
ID
 w
as
 
as
so
ci
at
ed
 w
it
h
 h
ig
h
 
m
at
er
n
al
 a
g
e,
 
o
v
er
w
ei
g
h
t/
o
b
es
it
y
, 
sm
o
k
in
g
, 
an
d
 l
o
w
 
ed
u
ca
ti
o
n
. 
  L
o
w
 e
d
u
ca
ti
o
n
 
(<
1
0
 y
ea
rs
) 
o
f 
th
e 
m
o
th
er
 w
as
 m
u
ch
 
m
o
re
 c
o
m
m
o
n
 i
n
 
ca
se
s 
o
f 
S
ID
S
 t
h
an
 
in
 c
o
n
tr
o
ls
 
(s
u
rv
iv
in
g
 i
n
fa
n
c
y
, 
si
n
g
le
to
n
s)
. 
 
H
o
w
ev
er
, 
m
at
er
n
al
 
ed
u
ca
ti
o
n
al
 l
ev
el
 
lo
st
 i
ts
 s
ig
n
ifi
ca
n
ce
 
in
 t
h
e 
m
u
lt
ip
le
 
m
o
d
el
 b
ec
au
se
 l
o
w
 
ed
u
ca
ti
o
n
 w
as
 
si
g
n
ifi
ca
n
tl
y
  
(p
 <
 0
.0
0
5
) 
p
o
si
ti
v
el
y
 c
o
rr
el
at
ed
 
w
it
h
 m
at
er
n
al
 
sm
o
k
in
g
, 
lo
w
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b
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 D
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 p
ar
it
y
. 
 
 
P
o
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k
, 
 
F
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h
n
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(2
0
0
2
) 
T
o
 e
x
am
in
e 
ch
an
g
es
 
in
 i
n
fa
n
t 
sl
ee
p
 
p
o
si
ti
o
n
 f
ro
m
 1
9
9
6
-
1
9
9
8
 i
n
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 l
ar
g
e 
p
o
p
u
la
ti
o
n
 b
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ed
 
sa
m
p
le
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E
p
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g
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st
u
d
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 b
et
w
ee
n
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h
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ea
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9
9
6
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9
9
8
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1
5
 s
ta
te
s.
 
 
5
5
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6
3
 m
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 l
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b
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ca
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N
o
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ig
h
 s
ch
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o
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d
ip
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m
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) 
H
ig
h
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ch
o
o
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g
ra
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u
at
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) 
C
o
ll
eg
e 
g
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d
u
at
e
 
M
at
er
n
al
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d
u
ca
ti
o
n
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m
at
er
n
al
 a
g
e 
an
d
 
m
ar
it
al
 s
ta
tu
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 a
n
d
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fa
n
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b
ir
th
 w
ei
g
h
t 
h
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 o
n
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 s
m
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l 
im
p
ac
t 
o
n
 t
h
e 
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k
el
ih
o
o
d
 o
f 
p
ro
n
e 
sl
ee
p
in
g
. 
 M
at
er
n
al
 
ed
u
ca
ti
o
n
al
 l
ev
el
 
w
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 a
 s
m
al
l,
 t
h
o
u
g
h
 
st
at
is
ti
ca
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y
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g
n
if
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an
t 
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re
d
ic
to
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o
f 
su
p
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sl
ee
p
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W
il
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n
g
er
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K
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, 
 
H
o
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an
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K
es
sl
er
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C
o
rw
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2
0
0
0
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T
o
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d
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o
g
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h
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o
ti
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at
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m
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g
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p
o
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h
ic
h
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u
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ce
d
 a
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re
g
iv
er
’s
 c
h
o
ic
e 
o
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fa
n
t 
sl
ee
p
 
N
at
io
n
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 I
n
fa
n
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S
le
ep
 P
o
si
ti
o
n
 s
tu
d
y
 
(N
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P
) 
 T
el
ep
h
o
n
e 
in
te
rv
ie
w
s 
in
 4
8
 
co
n
ti
g
u
o
u
s 
st
at
es
 
 T
h
is
 s
tu
d
y
 
N
ig
h
tt
im
e 
ca
re
g
iv
er
s 
o
f 
in
fa
n
ts
 
b
o
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 w
it
h
in
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h
e 
7
 
m
o
n
th
s 
p
ri
o
r 
to
 
in
te
rv
ie
w
 b
et
w
ee
n
 
1
9
9
4
 a
n
d
 1
9
9
8
. 
 
E
d
u
ca
ti
o
n
, 
y
 
 (1
) 
<
1
2
  
 (2
) 
1
2
 
 (3
) 
1
3
-1
5
 
 (3
) 
≥
 1
6
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 m
u
lt
iv
ar
ia
te
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al
y
si
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 p
h
y
si
ci
an
 
re
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m
m
en
d
at
io
n
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f 
“s
u
p
in
e 
n
o
t 
p
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n
e”
 
h
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h
e 
st
ro
n
g
es
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u
en
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ed
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h
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d
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p
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at
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p
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at
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 m
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ad
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p
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 p
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Table 5: Dependent Variables, Knowledge and Behavior Survey Questions from Phase 3 
(1997-1998-1999) and Phase 5 (2005-2007-2008) PRAMS Data 
Dependent Variable 
Survey Question Phase 3 
(1997-1998-1999) 
Survey Question Phase 5 
(2005-2007-2008) 
   
Folic Acid Consumption   
   
     Knowledge # 20 Have you ever heard 
or read that taking the 
vitamin folic acid help 
prevent some birth 
defects? 
___No 
___Yes 
 
# 23 Have you ever heard or 
read that taking the vitamin 
folic acid can help prevent 
some birth defects? 
___No 
___Yes 
     Behavior # 53 Before you knew you 
were pregnant, how 
frequently did you take 
either vitamins containing 
folic acid or 
multivitamins?  
Check only one. 
___I took them every day 
___I took them, but not 
every day 
___I did not take them at 
all  
# 3 During the months before 
you got pregnant with your 
new baby, how many times a 
week did you take a 
multivitamin or a prenatal 
vitamin? These are pills that 
contain many different 
vitamins and minerals.  
___I didn’t take a multivitamin 
or a prenatal vitamin at all 
___1 to 3 times a week 
___ 4 to 6 times a week 
___Every day of the week 
Infant Breastfeeding   
   
     Knowledge # 16c During any of your 
prenatal care visits, did a 
doctor, nurse, or other 
health care worker talk 
with you about any of the 
things listed below? For 
each thing, please circle Y 
(yes) if someone talked 
with you about it or circle 
N (no) if no one talked 
with you about it.  
c. Breast-feeding your 
baby  
__No 
__Yes 
 
# 21b During any of your 
prenatal care visits, did a 
doctor, nurse, or other health 
care worker talk with you 
about any of the things listed 
below? Please count only 
discussions, not reading 
materials or videos. For each 
item, circle Y (yes) if someone 
talked with you about it or 
circle N (no) if no one talked 
with you about it.  
b. Breastfeeding my baby  
__No 
__Yes 
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Table 5 (continued) 
Dependent Variable 
Survey Question Phase 3 
(1997-1998-1999) 
Survey Question Phase 5 
(2005-2007-2008) 
     Behavior # 42 For how many weeks 
did you breast-feed your 
new baby?  
____weeks 
___I didn’t breast-feed my 
baby 
___I breast-fed less than 1 
week 
___I’m still breast-feeding 
 
# 49 Did you ever breastfeed 
or pump breast milk to feed 
your new baby after delivery? 
___No 
___Yes 
 
Infant Sleep Position   
   
     Knowledge #54d At any time during 
prenatal care, did a doctor, 
nurse, or other health care 
worker talk with you 
about any of the 
following? For each thing, 
circle Y (yes) if someone 
talked with you about it or 
N (no) if no one talked 
with you about it.  
 
d. Placing your baby to 
sleep on his or her back or 
side 
__No 
__Yes 
 
# 65c During any of your 
prenatal care visits, did a 
doctor, nurse, or other health 
care worker talk to you about 
any of the things listed below? 
For each item, circle Y (yes) if 
someone talked to you about it 
or circle N (no) if no one 
talked to you about it. 
 
c. Placing your baby to sleep 
on his or her back or side 
__No 
__Yes 
 
     Behavior # 45 How do you put your 
new baby down to sleep 
most of the time? 
Check one answer.  
___On his or her side 
___On his or her back 
___On his or her stomach 
 
# 56 How do you most often 
lay your baby down to sleep 
now? 
___On his or her side 
___On his or her back 
___On his or her stomach 
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Table 6: Main Variable of Interest and Covariates with Corresponding Phase 3 (1997-
1998-1999) and Phase 5 (2005-2007-2008) PRAMS Survey Questions 
Independent 
Variables 
Rationale for 
Confounding 
Survey Question 
Phase 3 
(1997-1998-1999) 
Survey Question 
Phase 5 
(2005-2007-2008) 
    
Socioeconomic Factors   
   
     Educational      
     Attainment 
Main variable of 
interest 
Birth Certificate 
Grades: 
≤ 8
th
 
9
th
-11
th
  
12
th
  
13
th
 -15
th
 
 ≥ 16
th
  
 
Birth Certificate 
Grades: 
≤ 8
th
 
9
th
-11
th
  
12
th
  
13
th
 -15
th
 
 ≥ 16
th
  
 
     Race Race influences 
knowledge and 
behaviors 
 
Birth Certificate 
Race: 
 
White 
African American 
American Indian 
Chinese 
Japanese 
Hawaiian 
Filipino 
Other Asian 
Unknown 
 
Birth Certificate 
Race: 
 
Other Asian 
White 
Black 
American Indian 
Chinese 
Japanese 
Hawaiian 
Other non-white 
Alaska Native 
Mixed 
 
Hispanic  Ethnicity 
influences 
knowledge and 
behaviors 
Birth Certificate 
 
___Yes 
____No 
   
Birth Certificate 
 
___Yes 
____No 
 
     Age Age influences 
knowledge and 
behaviors 
 
Birth Certificate 
Continuous variable 
Birth Certificate 
Continuous variable 
     Marital Status Father’s influence 
knowledge and 
behaviors 
 
Birth Certificate 
___No 
___Yes 
 
Birth Certificate 
___No 
___Yes 
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Table 6 (continued)    
Independent 
Variables 
Rationale for 
Confounding 
Survey Question 
Phase 3 
(1997-1998-1999) 
Survey Question 
Phase 5 
(2005-2007-2008) 
     Parity  
     (Previous live   
     birth) 
Previous 
knowledge and 
behaviors 
#1 Before your new 
baby, did you ever 
have any other 
babies who were 
born alive? 
___No 
___Yes 
#8 Before you got 
pregnant with your 
new baby, did you 
ever have any other 
babies who were born 
alive? 
___No 
___Yes 
 
     Non-Medicaid      
     Insurance 
Access to 
healthcare and 
health information 
# 6 Just before you 
got pregnant, did 
you have health 
insurance? Don’t 
count Medicaid. 
___No 
___Yes 
 
# 1 Just before you 
got pregnant, did you 
have health 
insurance? 
___No 
___Yes 
 
 
     Medicaid  # 7 Just before you 
got pregnant, were 
you on Medicaid? 
___No 
___Yes 
# 2 Just before you 
got pregnant, were 
you on Medicaid? 
___No 
___Yes 
 
 132 
  
Table 6 (continued)    
Independent 
Variables 
Rationale for 
Confounding 
Survey Question 
Phase 3 
(1997-1998-1999) 
Survey Question 
Phase 5 
(2005-2007-2008) 
     Income Access to 
healthcare and 
health information 
#70 In the 12 
months before your 
most recent 
delivery, what was 
your total family 
income before 
taxes? Include your 
income, your 
husband’s or 
partner’s income, 
and any other 
income that you 
may had had. Your 
answer will not 
affect your 
eligibility for any 
services you are not 
getting.  
 
$7,999 or less 
$8,000 to $9,999 
$10,000 to $11,999 
$12,000 to $13,999 
$14,000 to $15,999 
$16,000 to $17,999 
$18,000 to $19,999 
$20,000 to $24,999 
$25,000 to $29,999 
$30,000 to $39,999 
$40,000 to $49,999 
$50,000 or more 
 
#63 During the 12 
months before your 
new baby was born 
what was your total 
household income 
before taxes? Include 
your income, your 
husband’s income, or 
partner’s income, and 
any other income you 
may have used.  
 
(All information will 
be kept private and 
will not affect any 
services you are now 
getting.) 
 
Less than $10,000 
$10,000 to $14,999 
$15,000-$19,999 
$20,000-$24,999 
$25,000-$29,999 
$35,999-$49,999 
$50,000 or more 
 
Psychological 
Factors 
   
    
     Planned  
     Pregnancy 
Mothers that plan 
a pregnancy are 
interested in 
having a healthy 
pregnancy and 
infant. 
Mothers are also 
# 5 Thinking back 
to just before you 
got pregnant, how 
did you feel about 
becoming pregnant? 
Check the best 
answer. 
# 11 Thinking back to 
just before you got 
pregnant with your 
new baby, how did 
you feel about 
becoming pregnant? 
Check one answer 
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Table 6 (continued)    
Independent 
Variables 
Rationale for 
Confounding 
Survey Question 
Phase 3 
(1997-1998-1999) 
Survey Question 
Phase 5 
(2005-2007-2008) 
more likely to get 
early pre-natal 
care and learn 
more about 
acceptable 
behaviors while 
pregnant 
 
___I wanted to be 
pregnant sooner 
___I wanted to be 
pregnant later 
___I wanted to be 
pregnant then 
___I didn’t want to 
be pregnant then or 
at any time in the 
future 
___I don’t know 
 
___I wanted to be 
pregnant sooner 
___I wanted to be 
pregnant later 
___I wanted to be 
pregnant then 
___I didn’t want to be 
pregnant then or at 
any time in the future 
 
     Prenatal Stress     
     (difficult time) 
Exposure to stress 
increases the stress 
hormone, cortisol 
and can lead to 
illness, depression, 
and/or exhaustion. 
Indicates poor 
health including 
high blood 
pressure, heart 
disease and ulcers. 
A maternal woman 
exposed to stress 
may not be able to 
care for her baby 
adequately even if 
she has the correct 
knowledge. 
 
#68 How would you 
describe the time 
during your 
pregnancy? 
Check the best 
answer. 
 
___One of the 
happiest times of 
my life 
___A happy time 
with few problems 
___A moderately 
hard time 
___A very hard time 
___One of the worst 
times of my life 
# 39 How would you 
describe the time 
during your most 
recent pregnancy? 
 
___One of the 
happiest times of my 
life 
___A happy time 
with few problems 
___A moderately 
hard time 
___A very hard time 
___One of the worst 
times of my life 
 
     Postpartum       
     Depression 
 
 
Mother may be 
unable to properly 
care for her infant 
and/or may be on 
medications 
affecting her 
ability to properly 
care for her infant.  
#69 In the months 
after your delivery, 
would you say that 
you were--- 
Check the best 
answer. 
 
___Not depressed at 
all 
___A little 
depressed 
# 73a Since your new 
baby was born, how 
often have you felt 
down, depressed, or 
hopeless? 
___Always 
___Often 
___Sometimes 
___Rarely 
___Never 
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Table 6 (continued)    
Independent 
Variables 
Rationale for 
Confounding 
Survey Question 
Phase 3 
(1997-1998-1999) 
Survey Question 
Phase 5 
(2005-2007-2008) 
___Moderately 
depressed 
___Very depressed 
___Very depressed 
and had to get help 
 
Birth 
Characteristics 
   
    
     Multiple Births  Mother may be 
unable to care for 
herself or infant 
the same. 
Birth Certificate 
___single 
___twin 
___other multiple 
 
Birth Certificate 
___single 
___twin 
___other multiple 
 
     Baby in Intensive  
     Care 
Separation # 39 When your 
baby was born, was 
he or she put in an 
intensive care unit? 
___No 
___Yes 
___I don’t know 
 
# 45 After your baby 
was born was he or 
she put in an 
intensive care unit? 
___No 
___Yes 
___I don’t know 
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Table 9: Total Number with Means of all Variables for Two Different Time Periods of 
the NC PRAMS Data 
     Phase 3 
1997-1998-1999 
Phase 5 
2005-2007-2008 
Total 
Phase 3 & Phase 5 
 
Number 
Mean 
(%) Number 
Mean 
(%) Number 
Mean 
(%) 
Folic Acid Maternal Knowledge      
 4383 73 4036 84     8419 79 
Folic Acid Maternal Behavior      
 4400 46 4052 44     8452 45 
Breastfeeding Maternal Knowledge     
 4311 88 3955 86     8266 87 
Breastfeeding Maternal Behavior     
 2762 44 3904 74     6666 62 
Infant Sleep Position Maternal Knowledge    
 4261 84 3920 84     8181 84 
Infant Sleep Position Maternal Behavior    
 3876 46 3871 65     7747 55 
Maternal Education in Years     
 4425  5936   8503  
   ≤ 8
th
   04  05  05 
   9
th
 -11
th
   17  15  16 
   12
th
  34  28  31 
   13
th
-15
th
  23  23  22 
   ≥ 16
th
   22  29  25 
Maternal Age in Years      
 4425  4078  8503  
   <18  06  03  05 
   18-24  36  36  34 
   25-32  35  35  36 
   33-39  21  23  23 
   ≥40  02  02  02 
Race 4425  4078  8503  
   Nonhispanic White  67  70  68 
   Nonhispanic Black  30  25  28 
   Nonhispanic Asian  01  03  02 
   American Indian  02  01  01 
Ethnicity 4425  4075  9703  
   Hispanic  05  13  09 
Income 4425  4078  8503  
   <$10,000  20  20  20 
   $10,000-$24,999  30  26  28 
   $25,000-$49,999  26  20  23 
   ≥$50,000  24  34  29 
Married 4425 65 5936 61 8503 63 
 144 
  
Table 9 (continued) 
 
 
    Phase 3 
1997-1998-1999 
Phase 5 
2005-2007-2008 
Total 
Phase 3 & Phase 5 
 
Number 
Mean 
(%) Number 
Mean 
(%) Number 
Mean 
(%) 
Parity (Previous Live Births)      
 4381 51 4024 54    8405 52 
Single Birth 4425 93 5936 94 8503 94 
Insurance 4409 61 4064 50    8473 59 
Medicaid 4419 13 4063 13    8482 13 
Planned Pregnancy 4130 55 4028 58    8158 57 
Prenatal Stress 4330 28 4038 25    8368 27 
Postnatal Depression 4374 26 4025 40    8399 33 
Infant in Intensive Care (ICU)      
 4341 32 4023 26    8364 29 
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Table 11: Model 2: Logistic Regression Stating Unadjusted and Adjusted Odds and P-
value of the Association Between Educational Attainment Levels and 
Folic Acid, Breastfeeding, and Infant Sleep Position Knowledge and 
Behavior for the Two Time Periods (i.e., Phase 3 & Phase 5) 
     Phase 3 
1996-1997-1998 
Phase 5 
2005-2007-2008 
 Adjusted
1 
 Model 2 Adjusted 
 
Model 2 
Grades     OR  95%CI  P-value    OR    95%CI   P-value 
       
Folic Acid Consumption Knowledge 
 (n=4365)   (n=4018)   
  ≤8
th
 0.64 0.40-1.02 0.06 0.83 0.48-1.41 0.48 
  9-11
th
 0.64 0.48-0.84 <.0001 0.80 0.58-1.09 0.16 
  12
th
 Referent   Referent   
  13
th
 -15
th
 1.68 1.27-1.21 <.0001 1.53 1.11-1.09 0.01 
  ≥ 16
th
 3.52 2.25-5.52 <.0001 3.62 2.34-5.62 <.0001 
Folic Acid Consumption Behavior 
 (n=4382)   (n=4039)   
  ≤8
th
 1.14 0.70-1.86 0.60 0.94 0.60-1.48 0.79 
  9-11
th
 0.89 0.67-1.19 0.45 0.84 0.63-1.13 0.26 
  12
th
 Referent   Referent   
  13
th
 -15
th
 1.54 1.23-1.94 <.0001 1.28 1.00-1.63 0.04 
  ≥ 16
th
 1.00 1.52-2.62 <.0001 2.55 1.98-3.27 <.0001 
Breastfeeding Knowledge 
 (n=4294)   (n=3938)   
  ≤8
th
 2.49 0.35-1.19 0.78 2.41 0.99-5.85 0.05 
  9-11
th
 1.83 0.40-2.15 0.67 1.01 0.66-1.44 0.97 
  12
th
 Referent   Referent   
  13
th
 -15
th
 1.42 2.15-3.83 0.92 0.88 0.63-1.24 0.48 
  ≥ 16
th
 1.36 3.59-7.36 0.66 0.62 0.44-0.87 0.01 
Breastfeeding Behavior 
 (n=2749)   (n=3884)   
  ≤8
th
 0.64 0.34-1.16 0.16 1.00 0.59-1.08 1.00 
  9-11
th
 0.59 0.38-0.83 <.0001 0.81 0.60-1.08 0.15 
  12
th
 Referent   Referent   
  13
th
 -15
th
 2.87 2.21-3.93 <.0001 2.03 1.56-2.62 <.0001 
  ≥ 16
th
 5.14 3.68-7.49 <.0001 3.24 3.24-6.00 <.0001 
Infant Sleep Position Knowledge 
 (n=4244)   (n=3902)   
≤8
th
 1.11 0.53-2.31 0.78 1.41 0.75-2.63 0.28 
9-11
th
 1.09 0.72-1.65 0.69 1.38 0.93-2.06 0.12 
12
th
 Referent   Referent   
13
th
 -15
th
 1.18 0.86-1.63 0.31 1.07 0.78-1.50 0.65 
≥ 16
th
 1.42 0.99-2.06 0.06 0.84 0.61-1.16 0.29 
Infant Sleep Position Behavior 
 (n=3859)   (n=3854)   
 148 
  
Table 11 (continued) 
     Phase 3 
1996-1997-1998 
Phase 5 
2005-2007-2008 
 Adjusted
1 
 Model 2 Adjusted 
 
Model 2 
Grades     OR  95%CI  P-value    OR    95%CI   P-value 
≤8
th
 0.56 0.34-0.93 0.03 0.56 0.36-0.86 <.0001 
9-11
th
 0.76 0.58-1.00 0.05 0.14 0.86-1.51 0.37 
12
th
 Referent   Referent   
13
th
 -15
th
 0.96 0.77-1.21 0.76 1.12 0.88-1.44 0.35 
≥ 16
th
 1.24 0.95-1.62 0.11 1.39 1.07-1.87 0.01 
 
Note: 
1
Model 2 includes the variables: age, race, ethnicity, income, educational 
attainment, Non-Medicaid insurance, and Medicaid. 
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Figure 1: Institute of Medicine (2004) Health Literacy Framework with Study Variables  
               Embedded in Model 
 
 
 
 
 
Literacy                                         
 
 
 
 
(Educational 
Attainment) 
 
Health Contexts 
 
(SES, lifestyle, psychological, & birth 
factors) 
 
 
 
 
 
 
Health Outcomes & 
Cost 
 
 
 
 
(The knowledge and 
behavior of: Folic 
Acid Consumption 
Infant Breastfeeding 
Infant Sleep 
Position) 
 
HEALTH LITERACY 
 
(The knowledge people acquire during 
the years of formal education and 
through life experiences that enable them 
to initiate proper care for their infants.) 
 
 
Individuals 
 
(Women who have had a live birth and 
answered the mailed PRAMS survey.) 
 
 
 152 
  
REFERENCES 
 
 
Akter, S., & Rahman, M. (2010). Duration of breastfeeding and its correlates in 
Bangladesh. Journal of Health Population and Nutrition, 28(6), 595-601. 
           
Al-Hossani, H., Abouzeid, H., Salah, M. M., Farag, H. M., & Fawzy, E. (2010). 
Knowledge and practices of pregnant women about folic acid in pregnancy in Abu 
Dhabi, United Arab Emirates. Journal of Eastern Mediterranean Health, 16(4), 402-
407. 
 
Al-Sahab, B., Lanes, A., Feldman, M., & Tamim, H. (2010). Prevalence and predictors of 
6-month exclusive breastfeeding among Canadian women: A national survey. BMC   
Pediatrics, 10 (20), 1-9. 
 
American Academy of Pediatrics. (AAP, 2005a). Breastfeeding and the use of human 
milk. Pediatrics, 115(2), 496–506. 
 
American Academy of Pediatrics Task Force on Sudden Infant Death Syndrome. (2005b). 
The changing concept of sudden infant death syndrome: diagnostic coding shifts, 
controversies regarding the sleeping environment, and new variables to consider in 
reducing risk. Pediatrics, 116(5), 1245-1255.  
 
American Medical Association. (2012). Health literacy. Retrieved November 6, 2012, 
from: http://www.ama-assn.org/ama/pub/about-ama/our-people/member-groups-
sections/medical-student-section/community-service/health-literacy.page 
 
Anuntaseree, W., Mo-suwan, L., Vasiknanonte, P., Kuasirikul, S., Ma-a-lee, A., & 
Choprapawon, C. (2008). Factors associated with bed sharing and sleep position in 
Thai neonates. Child: Care, Health and Development, 34(4), 482-490. 
doi:10.1111/j.1365-2214.2008.00832.x 
 
Amitai, Y., Fisher, N., Meiraz, H., Baram, N., Tounis, M., & Leventhal, A. (2008), 
preconceptional folic acid utilization in Israel: Five years after the guidelines. 
Preventive Medicine, 46, 166-169. doi:10.1016/j.ypmed.2007.09.005 
 
Aryal, T. R. (2007). Breastfeeding in Nepal: patterns and determinants. Journal of Nepal 
Medical Association, 46(13), 9-21.  
 
Back to Sleep Public Education Campaign. (2010). Retrieved June 26, 2011 from, 
http://www.nichd.nih.gov/sids. 
 
Bailey, B.A., & Wright, H. N. (2010). Breastfeeding initiation in a rural sample: 
Predicative factors and the role of smoking. Journal of Human Lactation, 27(1), 33-
40. doi: 10.1177/0890334410386955  
 
153 
  
Baker, D., Gazmararian, J., Williams, M., Scott, T., Parker, R., Green, D., et al. (2002). 
Functional health literacy and the risk of hospital admission among Medicare managed 
care enrollees. American Journal of Public Health, 92, 1127-1183. 
 
Baker, D. W., Parker, R. M., Williams, M. V., Pitkin, K., Parikh, N. S., Coates, W., et al. 
(1996). The health care experience of patients with low literacy. Archives of Family 
Medicine, 5(6), 329-334.  
 
Barria, R. M., Santander, G., & Victoriano, T. (2008). Factors associated with exclusive 
breastfeeding at 3 months postpartum in Valdivia, Chile. Journal of Human Lactation, 
24(4), 439-445. doi: 10.1177/0890334408322263 
 
Bass, P. F., Wilson, J. F., Griffith, C. H., & Barnett, D. R. (2002). Residents’ ability to 
identify patients with poor literacy skills. Academia Medicine, 77(10), 1039-41. 
 
Baykan, Z., Ozturk, A., Poyrrazoglu, S., & Gun, I. (2010). Awareness, knowledge, and 
use of folic acid among women: A study from Turkey. Archives of Gynecology and 
Obstetrics, 283(6), 1249-1253. doi: 10.1007/s00404-010-1547-5 
 
Bener, A., Al Maadid, M. G., Al-Bast, D. A., & Al-Marri, A. (2006). Maternal 
knowledge, attitude and practice on folic acid intake among Arabian Qatari women. 
Reproductive Toxicology, 21, 21-25. 
 
Bernardi, J. L., Jordao, E., & Filho, A. D. (2009). Cross-sectional study on the weight and 
length of infants in the  interior of the state of Sao Paulo, Brazil: Associations with 
sociodemographic variables and breastfeeding., Journal of Sao Paulo Medicine, 
127(4), 198-205. 
 
Binns, C., Scott, J. Nwafor, N., Graham, K., Oddy, W., & Lee, A. (2006). Which mothers 
take folic acid and folate containing foods? Asia Pacific Journal of Clinical Nutrition, 
15(3), 335-340. 
 
Black, R., Godwin, M., & Ponka, D. (2008). Breastfeeding among the Ontario James Bay 
Cree: A retrospective study. Canadian Journal of Public Health, 99(2), 98-101. 
 
Bower, C., Miller, M., Payne, J., & Sema, P. (2005). Promotion of folate for the 
prevention of neural tube defects: Who benefits? Paediatric and Perinatal 
Epidemiology, 19, 434-444. 
 
Brough, L., Rees, G. A., Crawford, G. A., & Dorman, E. K. (2009). Social and ethnic 
differences in folic acid use during preconception and early pregnancy in the UK: 
Effect on maternal folate status. Journal of Human Nutrition and Dietetics, 22(2), 100-
107. 
 
Canfield, M. A., Przybyla, S. M., Case, A. P., Ramadhani, T., Suarez, L. & Dyer, J. 
(2006). Folic acid awareness and supplementation among Texas women of 
154 
  
childbearing age. Preventive Medicine, 43, 27-30.  
 
Carmichael, S. L., Shaw, G. M., Yang, Y., Laurent, C., Herring, A., Royle, M. H., & et 
al. (2006). Correlates of intake of folic acid-containing supplements among pregnant 
women. American Journal of Obstetrics and Gynecology, 194(1), 203-211. 
 
Carolan. (2007).Health literacy and the information needs and dilemmas of first-time 
mothers over 35 years. Journal of Clinical Nursing, 16(6), 1162-1172. doi: 
10.1111/j.1365-2702.2007.01600.x 
 
Centers for Disease Control and Prevention. (2012b). National Survey of Maternity 
Practices. Retrieved February 8, 2012, from 
http://www.cdc.gov/breastfeeding/data/reportcard2.htm 
 
Centers for Disease Control and Prevention (CDC). (2012a). 400 mcg of folic acid today! 
Retrieved January 11, 2012, from http://www.cdc.gov/Features/FolicAcid/ 
 
Centers for Disease Control and Prevention (CDC). (2012d). Maternal and Infant Health 
Research. (2012). Retrieved January 13, 2012, from 
http://www.cdc.gov/reproductivehealth/DRH/Activities/MIHRT.htm 
 
Centers for Disease Control and Prevention. (2012c). Unintended pregnancy prevention 
home. Retrieved February 3, 2012, from 
http://www.cdc.gov/reproductivehealth/unintendedpregnancy/ 
 
Chaparro, M., & Lutter, C. K. (2010). Increasing in breastfeeding duration observed in 
Latin America and Caribbean and the role of maternal demographic and healthcare 
characteristics. Food and Nutrition, 31(2), s117-27. 
 
Chin, A. C., Myers, L., & Magnus, J. H. (2008). Race, education, and breastfeeding 
initiation in Louisiana, 2000-2004. Journal of Human Lactation, 24(2), 175-185. doi: 
10.1177/0890334408316074-210. 
 
Cho, R. N., Plunkett, B. A., Wolf, M. S., Simon, C. E., & Grobman, W. A. (2007). Health 
literacy and patient understanding of screening tests for aneuploidy and neural tube 
defects. Prenatal Diagnosis, 27(5), 463-467.  
 
Chung, E. K., Hung, Y. Y., Marchi, K., Chavez, G. F., & Braveman, P. (2003). Infant 
Sleep position: Associated maternal and infant factors. Ambulatory Pediatrics, 3, 234-
239. 
 
Colson, E. R., Rybin, D., Smith, L. A. Colton, T., Lister, G., Corwin, M. J. (2009). 
Trends and factors associated with Infant Sleeping Position. Archives of Pediatric 
Adolescent Medicine, 163(12), 1122-1128. 
 
Coonrod, D. V., Bruce, N. C., Malcolm, T. D., Drachman, D. A., & Frey, K. A. (2009). 
155 
  
Knowledge and attitudes preconception care in a predominantly low-income Mexican 
American population. American Journal of Obstetrics & Gynecology, 200, 686e1- 
686.e7.  
 
Corwin, M. J., Lesko, S. M., Heeren, T., Vezina, R.M., Hunt, C. E., Mandell, F., & et al. 
(2003). Secular changes in sleep position during infancy: 1995-1998. Pediatrics, 
111(1), 52-60.  
 
Darcovich, N. (2000). Literacy in the information age: Final report of the International 
Adult Literacy Survey. Retrieved February 1, 2012, from 
http://books.google.com/books?id=dGRIKzqKAmUC&printsec=frontcodeCastro, I. 
R.,ver&dq=inauthor:%22Nancy+Darcovich%22&hl=en&sa=X&=gMsp 
T9bsAYWJtwetjt2PCQ&ved=0CDAQ6AEwAA#v=onepage&q=inauthor%3A%22Na
ncy%20Darcovich%22&f=false 
 
Davis, T. C., Bocchini, J. A., Fredrickson, D., Arnold, C., Mayeaux, E., Murphy, P., et al. 
(1996). Parent comprehension of polio vaccine information pamphlets. Pediatrics, 97, 
804-810. 
 
Dawson, Pham, & Hunter. (2001). Low rate of adequate folic acid supplementation in 
well educated women of high socioeconomic status attending a genetics clinic. 
Canadian Medical Association Journal, 164(8), 1149-1150. 
 
deCastro, I. R., Engstrom, E. M., Cardoso, L. O., Damiao, J. D., Rito, V. F., & Gomes, 
M. A. (2009). Time trend in breast-feeding in the city of Rio de Janeiro, Southeastern 
Brazil: 1996-2006. Journal of Rev Saúde Pública, 43(6), 1-8. 
 
de Jong-Van den Berg, L. T., V., Hernandez-Diaz, S., Werler, M. M., Louik, C., & 
Mitchell, A. A. (2005). Trends and predictors of folic acid awareness and 
periconceptional use in pregnant women. American journal of Obstetrics and 
Gynecology, 192, 121-128. 
 
de Walle & van den Berg. (2002). Ten years after Dutch public health campaign on folic 
acid: The continuing challenge. European Journal of Clinical Pharmacology, 64, 539-
543. doi:10.1007/s00228-0446-6 
 
DeWalt, D., Berkman, N., Sheridan, S., Lohr, K. N., & Pignone, M. P. (2004). Literacy 
and health outcomes: A systematic review of the literature. Journal of General 
Internal Medicine, 19(12), 1228-1239. 
 
Doak, C., Doak, L., & Root, J. (1996). Teaching patients with low literacy skills. (2
nd
 
ed.). Philadelphia: J.B. Lippincott Company. 
 
Dobson B., & Murtaugh, M. (2004). Position of the American Dietetic Association: 
Breaking the barrier to breastfeeding. Journal of the American Dietetic Association, 
101, 1213-1220. 
156 
  
 
Do Nascimento, M. B., Reis, M. A., Franco, S. C., Issler, H., Ferraro, A. A., & Gris, J. F. 
(2010). Exclusive breastfeeding in Southern Brazil: Prevalence and associated factors. 
Breastfeeding Medicine, 5(2), 79-85. 
 
Endres, L., & Sharp, L. (2004). Health literacy and pregnancy preparedness in 
pregestational diabetes. Diabetes Care, 27(2), 331-334.  
 
Engstrom, E. M., Cardoso, L. O., Damiao, J. D., Rito, V. F., & Gomes, M. A. (2009). 
Time trend in breast-feeding in the city of Rio de Janeiro, Southeastern Brazil: 1996-
2006. Journal of Rev Saúde Pública, 43(6), 1-8. 
 
Fauzi, N. A. M., McKenna, D., Yusoff, A., & Rahman, N. A. (2009). Awareness and use 
of folic acid among Malaysian women of childbearing age. International Medical 
Journal, 16(3), 201-209. 
 
Ferguson, B. L., Lowman, S., & DeWalt, D. (2011). Assessing health literacy in clinical 
settings: The patient perspective. The Journal of Health Communication, 16(2), 124-
134. 
 
Filmer, D. (1999). The structure of social disparities in education, gender and wealth. 
Policy research report on gender and development. Working paper no. 5. Retrieved 
October 25, 2007, from http://www.onlinewomeninpolitics.org/beijing12/g&w.pdf 
 
Flacking, R., Ewald, U., & Starrin, B. (2007). “I wanted to do a good job”: Experiences 
of ‘becoming a mother’ and breastfeeding in mothers of very preterm infants after 
discharge from a neonatal unit. Social Science and Medicine, 64, 2405-2416. 
 
Freda, M. C. (2005). The readability of American Academy of Pediatrics patient 
education brochures. Journal of Pediatrics Health Care, 19(3), 151-156. 
 
Freda, M. C., Damus, K., & Merkatz, I. R. (1999). Evaluation of the readability of ACOG 
patient education pamphlets. Journal of Obstetrics and Gynecology, 93(5), 771-774.  
 
Froen, J. F., Arnestad, M., Vege, A., Irgens, L. M., Rognum, T. O., Saugstad, O D., & et 
al. (2002). Comparative epidemiology of sudden infant death syndrome and sudden 
intrauterine unexplained death. Archives of Disabled Child Fetal Neonatal Education, 
87, f118-f122 
 
Gazmararian, J., Williams, M., Peel, J., & Baker, D. (2003). Health literacy and 
knowledge of chronic disease. Patient Education and Counseling, 51, 267-275. 
 
Gjergja, R., Stipoljev, F., Hafner, T., Tezak, N., & Luzar-Stiffler, V. (2006). Knowledge  
and use of folic acid in Croatian pregnant women—a need for health care education 
initiative. Reproductive Toxicology, 21, 16-20. 
 
157 
  
Goldberg, B. B., Alvarado, S., Chavez, C., Chen, B. H., Dick, L. M., Felix, R. J., & et al. 
(2006). Prevalence of periconceptional folic acid use and perceived barriers to the 
postgestation continuance of supplemental folic acid: Survey results from a  
     teratogen information service. Birth Defects Research Part A: Clinical and Molecular 
Teratology, 76(3), 195-199. 
 
Hage, C. N., Jalloul, M., Sabbah, M., Salim M., & Adib, S. M. (2011). Awareness and 
intake of folic acid for the prevention of Neural Tube Defects Among Lebanese 
Women of childbearing age. Journal of Maternal Child Health, online. doi: 
10.1007/s10995-010-0736-y 
 
Hassan, A. S., & Al-Kharusi, B. M. (2008). Knowledge and use of folic acid among 
pregnant Arabian women residing in Qatar and Oman. International Journal of Food 
Sciences and Nutrition, 59(1), 70-79. 
 
Hauch, Y. L., Fenwick, J., Dhaliwal, S. S., & Butt, J. (2011). A western Australian survey 
of breastfeeding initiation, prevalence and early cessation patterns. Journal of 
Maternal and Child Health, 15, 260-268. doi: 10.1007/s10995-009-0554-2 
 
Hofvander. (2003). Why women don’t breastfeed: A national survey. Journal of Acta 
Paediatrica, 92(11), 1243-1244. doi: 10.1111/j.1651-2227.2003.tb00491.x 
 
Howard, D. H. (2004). The relationship between health literacy and medical costs. In L. 
Nielsen-Bohlman, A. M. Panzer, & D. A. Kingdig (Eds.). Health literacy: A 
prescription to end confusion (pp. 256–265). Washington, DC: The National 
Academies Press. 
 
Hsu (2012). Rethinking SIDS: Many deaths no longer a mystery. Retrieved January 20, 
2012 from, http://www.npr.org/2011/07/15/137859024/rethinking-sids-many-deaths-
no-longer-a-mystery 
 
Jacobson, T., Thomas, D., Morton, F., Offutt, G., Shevlin, J. & Ray, S. (1999). Use of 
low-literacy patient education tool to enhance pneumoncoccal vaccination rates. 
  Journal of American Medical Association (JAMA), 282, 646-650.  
 
Johnson, K., & Weiss, B. D. (2008). How long does it take to assess literacy skills in 
Clinical practice? Journal of American Board of Family Medicine, 21(3), 211-214. 
 
Junod. (2009). Folic acid fortification: Fact and folly. U. S. Food and Drug 
Administration. Retrieved February 1, 2012 from, 
http://www.fda.gov/AboutFDA/WhatWeDo/History/ProductRegulation/SelectionsFro
mFDLIUpdateseriesonFDAHistory/ucm091883.htm 
 
Kaestle, C. F., Campbell, A., Finn, J. D., Johnson, S. T., & Mikulecky, L. J. (2001). Adult 
literacy and education in America. Education Statistics Quarterly, 3(4), 67-72.  
 
158 
  
Kaufman, H., Skipper, B., Small, L., Terry, T., & McGrew, M. (2001). Effect of literacy 
on breast-feeding outcomes. Southern Medical Journal, 94(3), 293-296.  
 
Kemp, L., Harris, E., & Chavez, R. (2006). Knowledge of sudden infant death syndrome 
prevention strategies in a multicultural, disadvantaged community. Journal of 
Paediatrics and Child Health, 42, 441–444. doi:10.1111/j.1440-1754.2006.00894.x 
 
Kirsch, I. S., Jungeblut, A., Jenkins, L., & Kilstad, A. (2002). Adult literacy in America: 
A first look at the results of the National Adult Literacy Survey (NALS). Washington, 
DC: Department of Education. 
 
Krause, K., & Lovelady, C. A. (2011). Predictors of breastfeeding in overweight and 
obese women: Data from active mothers postpartum (AMP). Journal of Maternal 
Child Health, 15, 367-375. doi: 10.1007/s10995-010-0667-7 
 
Kristiansen, A. L., Lande, B., Ovrby, N. C., & Andersen, L. F. (2010). Factors associated 
with exclusive breast-feeding and breast-feeding in Norway. Public Health Nutrition, 
13(12), 2087-2096. doi:10.1017/S1368980010002156 
 
Ku, C. M., & Chow, S. K. (2010). Factors influencing the practice of exclusive 
breastfeeding among Hong Kong Chinese women: A questionnaire survey. Journal of 
Clinical Nursing, 19, 2434-2445. doi: 10.1111/j.1365-2702.2010.03302.x 
 
Kunwar, S., Faridi, M. M., Singh, S. Zahra, F.,& Alizaidi, Z. (2010). Patterns and 
determinants of breast feeding and contraceptive practices among mothers within six 
months postpartum. BioScience Trends, 4(4), 186-189.  
 
Kutner, M., Greenberg, E., Jin, Y., Paulsen, C., & White, S. (2006). The health literacy of 
America’s Adults: Results from the 2003 National Assessment of Adult Literacy. 
Retrieved November 30, 2011, from http://nces.ed.gov/pubs2006/2006483.pdf 
 
Laantera, S., Pierila, A., & Poikki, T. (2010). Knowledge of breastfeeding among 
pregnant mothers and fathers. Journal of Perinatal and Neonatal Nursing, 24(4), 320-
329.  
 
La Leche League. (2012). Happy mothers, breastfed babies. Retrieved February 3, 2012, 
from http://www.llli.org. 
 
Lantz, A. G., Edmundson, J. G., Kisely, S. R., & MacLellan, D. L. (2010). Sources of 
information for the use of periconceptual folic acid. Public Health, 124, 238-240. 
 
Lessen, R., & Crivelli-Kovach, A. (2007).  Predition of initiation and duration of breast- 
feeding for neonates admitted to the Neonatal Intensive Care Unit. Journal of 
Perinatal Neonatal Nursing, 21(3), 256-266. 
 
Li, Z., Ren, A., Zhang, L., Liu, J., & Li, Z. (2007). Periconceptional use of folic acid in 
159 
  
Shanxi Province of northern China. Public Health Nutrition, 10(5), 471-476. 
 
Literacy Statistics. (2011). Retrieved September 7, 2011, from 
http://www.educationbug.org/a/literacy-statistics.html 
 
Lung, F. W., & Su, B. C. (2011). Sleep position and health status of children at six, 
eighteen, and thirty six month development. Research in Developmental Disabilities, 
32, 713-718. doi:10.1016/j.ridd.2010.11.009 
 
Maloney, E., Hutchinson, D., Burns, L., Mattick, R. P., & Black, E. (2011). Prevalence 
and predictors of alcohol use in pregnancy and breastfeeding among Australian 
women. Journal of Birth Issues in Perinatal Care, 38(1), 3-9. 
 
March of Dimes. (2008). Improving preconception health: Women’s knowledge and use 
of folic acid. Retrieved November 30, 2010, from, 
http://www.marchofdimes.com/peristats/pdfdocs/2008FolicAcidSurveyReport.pdf 
 
March of Dimes. (2012). Feeding your baby. Retrieved February 8, 2012, from 
http://www.marchofdimes.com/baby/feeding_indepth.html 
 
Mathews, T. J., Marian, M. S., & MacDorman, F. (2007). Infant mortality statistics from 
the 2004 period linked birth-infant death data set. National Vital Statistics Report, 
55(14), 1-32. 
 
McKinney, C. M., Holt, V. L., Cunningham, M. L., Leroux, B. G., &  Starr, J. R. (2008). 
Maternal and Infant Characteristics Associated with Prone and Lateral Infant Sleep 
Positioning in Washington State, 1996-2002. Journal of Pediatrics, 153, 194-198. 
 
Memon, S., Shaikh, S., Kousar, T., & Memon, Y. (2010). Assessment of infant feeding 
practices at a tertiary care hospital. Journal of Pakistan Medical Association, 60, 1010-
1015. 
 
Mihrshahi, S., Kabir, I., Roy, S. K., Agho, K. E., Senarath, U., & Dibley, M.J. (2010). 
Determinants of infant and young child feeding practices in Bangladesh: Secondary 
data analysis of Demographic and Health Survey, 2004. Food and Nutrition Bulletin, 
31(2), 295-313. 
 
Molster, C., Samanek, A., Bower, C., & O’Leary, P. (2009). A survey of folate 
knowledge and consumer behaviours in Western Australia prior to the introduction of 
mandatory food fortification. Australian and New Zealand Journal of Public Health, 
33(6), 577-582. doi: 10.1111.1753-6405.2009.00456.x 
 
Moon, R. Y., Calabrese, T., & Aird, L. (2008). Reducing the risk of Sudden Infant Death 
Syndrome in child care and changing provider practices: Lessons learned from a 
demonstration project. Pediatrics, 122, 788–798. doi: 10.1542/peds.2007-3010 
 
160 
  
Moon, R. Y., Oden, R. P., & Grady, K. C. (2004). Back to sleep: An educational 
intervention with women, infants, and children program clients. Pediatrics, 113(3), 
542-7.  
 
National Assessment of Adult Literacy (NAAL). (2012). What is NAAL? Retrieved 
September 8, 2011, from http://nces.ed.gov/naal/ 
 
National Center for Education Statistics. (2012). Retrieved January 27, 2012, from 
http://nces.ed.gov/ 
 
National Commission of Adult Literacy. (2008). Reach Higher, America. Retrieved 
February 28, from http://wvde.state.wv.us/abe/documents/ReachHigherpdf.pdf 
 
National Conference of State Legislatures.  (2012). Health reform and Medicaid. 
Retrieved February 3, 2012, from http://www.ncsl.org/ 
 
Nielsen-Bohlman, L., Panzer, A. M., & Kindig, D. A. (2004). Health literacy: A 
prescription to end confusion. Washington, DC: The National Academies Press. 
 
Nilsen, R. M., Vollset, S. E., Gjessing, H. K., Magnus, P., Melzer, H. M., Hungen, M., & 
et al. (2006). Patterns and predictors of folic acid supplement use among pregnant 
women: the Norwegian Mother and Child Cohort Study. The American Journal of 
Clinical Nutrition, 84, 1134-41. 
 
Niquini, R. P., Bittencourt, S. A., Lacerda, E. M., Oliveira M. I., & Leal, M. D. (2010). 
User embracement and maternal characteristics associated with liquid offer to infants. 
Revista de Saúde Pública Journal, 44(4), 1-8. 
 
Nurss, J., Parker, R., Williams, M., & Baker, J. (1995). TOFHLA: Test of Functional 
Health Literacy in Adults. Snow Camp, NC: Peppercorn Books & Press. 
 
Nutbeam, D. (1998). Evaluating health promotion—problems, progress, solutions. Health 
Promotion International, 13(1), 27-44. 
 
Ogbuanu, C. A., Probst, J., Ladita, S. B., Liu, J.  (2009). Reasons why women do not 
initiate breastfeeding: A Southeastern State Study. Women’s Health Issues, 19(4), 268-
278. doi:10.1016/j.whi.2009.03.005 
 
Ogunlesi, T. A. (2010). Maternal socio-demographic factors influencing the initiation and 
exclusivity of breastfeeding in a Nigerian semi-urban setting. Maternal Child Health, 
14, 459-465. doi 10.1007/s10995-008-0440-3 
 
O’Keefe. (2011). It’s not just about ‘Back to Sleep: anymore: AAP focuses on total sleep 
environment in new SIDS policy statement. American Academy of Pediatrics. 
Retrieved January 3, 2012 from, 
http://aapnews.aappublications.org/content/early/2011/10/18/aapnews.20111018-1.full 
161 
  
 
Ostlund, A., Nordstrom, M., Dykes, F., & Flacking, R. (2010). Breastfeeding in preterm 
and term twins--maternal factors associated with early Cessation: A population-based 
study. Journal of Human Lactation, 26(3), 235-241. doi: 10.1177/0890334409359627 
 
Ottolini, M. C., Davis, B. E., Patel, K., Sachs, H. C., Gershon, N. B., & Moon, R. Y. 
(1999). Prone infant sleeping despite the “Back to Sleep” campaign. Archives of 
Pediatric and Adolscent Medicine, 153(5), 512-517. 
 
Paasche-Orlow, M. D., & Wolf, M. S. (2007). Evidence does not support clinical 
screening of literacy. Journal of General Internal Medicine, 23(1), 100-102.  
 
Pandey, S., Tiwari, K. Senarath, U., Agho, K. E., & Dibley, M. J. (2010). Determinants 
of infant and young child feeding practices in Nepal: Secondary data alaysis of 
Demographic and Health Survey 2006. Food and Nutrition Bulletin, 31(2), 334-351. 
 
Partnership for Clear Health Communication. (2006). Ask Me 3. Retrieved January 12, 
2009, from http://www.askme3.org/ 
 
Patel, A., Badhoniya, N., Khadse, S., Senarath, U., Agho, K. E., Dibley, M. J., & Et al. 
(2010). Infant and young child feeding indicators and determinants of poor feeding 
practices in India: Secondary data analysis of National Family Health Survey, 2005-
06.  Food and Nutrition Bulletin, 31(2), 314-333. 
 
Pfizer Clear Health Communication Initiative. (2006). Retrieved March 29, 2009, from, 
http://www.pfizerhealthliteracy.com/public-health-professionals/tips-for-
providers.html 
 
Phares, T. M., Morrow, B., Lansky, A., Barfield, W. D., Prince, C. B., Marchi, K. S. & et 
al. (2004). Surveillance for disparities in maternal health-related behaviors-selected 
states, Pregnancy Risk Assessment Monitoring System (PRAMS), 2000-2001. 
Morbidity and Mortality Weekly Report, 53(4), 1-13. 
 
Pickett,K. E., Luo, D. Y., & Lauderdale, D. S. (2005). Widening Social Inequalities in 
Risk for Sudden Infant Death Syndrome. American Journal of Public Health, 95(11), 
1976-1981. doi: 10.2105/AJPH.2004.059063) 
 
Pollack, H. A., & Frohna, J. G. (2002). Infant sleep placement after the Back To Sleep 
Campaign. Pediatrics, 109(4), 608-614. doi: 10.1542/peds.109.4.608  
 
Powell, C. K., & Kripalani, S. (2005). Brief report: Resident recognition of low literacy 
as a risk factor in hospital readmission. Journal of General Internal Medicine, 20(11), 
1042-4.  
 
162 
  
Pregnancy Risk Assessment Monitoring System ([PRAMS], 2012): Methodology. 
Retrieved November 15, 2010, from 
http://www.schs.state.nc.us/SCHS/prams/dataca.html 
 
Prentice, Lu, Lange, & Halfon. (2002). The association between reported childhood 
sexual abuse and breastfeeding intitiation. Journal of Human Lactation, 18(3), 219-
226.  
 
Quinn, G. P., Thomas, K. B., Hauser, K., Rodriques, N. Y., & Rodriquez-Snapp, N. 
(2008). Evaluation of Educational Materials from a Social Marketing Campaign to 
Promote Folic Acid Use Among Hispanic Women: Insight from Cuban and Puerto 
Rican Ethnic subgroups. Journal of Immigrant Minority Health, 11, 406-414. doi 
10.1007/s10903-008-9162-2 
 
Rakhshani, F., & Mohammadi, M. (2009). Continuation of breastfeeding: Is this a 
problem in Southeast Iran? Breastfeeding Medicine, 4, 1-4. doi: 
10.1089/bfm.2008.0038 
 
Rasmussen, M. M. (2010). Folic acid supplementation in pregnant women. Danish 
Medical Bulletin, 57(1), 1-4.  
 
Rebhan, B., Kohlhuber, M., Schwegler, U., Koletzko, B. V., & Fromme, H. (2009). 
Infant feeding practices and associated factors through the first 9 months of life in 
Bavaria, Germany. Journal of Pediatric Gastroenterology and Nutrition, 49(4), 467-
473. 
 
Ren, A., Zhang, L., Li, Z., Hao, L., Tian, Y., & Li, Z. (2006). Awareness and use of folic 
acid, and blood folate concentrations among pregnant women in northern China—An 
area with a high prevalence of neural tube defects. Reproductive Toxicology, 22, 431-
436. 
 
Renkert, S., & Nutbeam, D. (2001). Opportunities to improve maternal health literacy 
through antenatal education: An exploratory study. Health Promotion International, 
16(4), 381–388. 
 
Robbins , J. M., Hopkins, S. E., Mosley, B. S.,  Casey, P. H.,  Cleves, M. A., & Hobbs,  
C. A. (2006). Awareness and use of folic acid among women in the lower Mississippi 
Delta. The Journal of Rural Health, 22(3), 196-203.  
 
Romm, C. (2011). Online-only: Hospitals not providing enough breastfeeding support. 
Retrieved February 3, 2012 from, 
http://thenationshealth.aphapublications.org/content/41/7/E34.full 
 
Roudbari, M., Roudbari, S., & Fazaeli, A. (2009). Factors associated with breastfeeding 
patterns in women who recourse to health centres in Zahedan, Iran. Journal of 
Singapore Medicine, 50(2), 181-184.  
163 
  
 
Ryan, J. G., Leguen F., Weiss, B. D., Albury, S., Jennings, T., Velez, F., & et al. (2008). 
Will patients agree to have their literacy skills assessed in clinical practice? Health 
Education Research, 23(4), 603-611. 
 
Sasaki, Y., Ali, M., Kakimoto, K., Sarowun, O., Kanal. K., & Kuroiwa, C. (2010).  
Predictors of exclusive breast-feeding in early infancy: A survey report from Phnom 
Penh, Cambodia. Journal of Pediatric Nursing, 25, 463-469. 
 
Scott, T. L., Gazmararian, J. A., Williams, M. V., & Baker, D. W. (2002). Health literacy 
and preventive healthcare use among Medicare enrollees in a managed care 
organization, Medical Care, 40(5), 395-404. 
 
Seligman, H., Wang, F., Palacios, J., Wilson, C., Daher, C., Piette, J., et al. (2005). 
Physician notification of their diabetes patient’s limited health literacy: A randomized, 
controlled trial. Journal of General Internal Medicine, 20, 1001-1007. 
 
Senarath, U., Dibley, M. J., & Agho, K. E. (2010). Factors associated with nonexclusive 
breastfeeding in 5 East and Southeast Asian countries: A multilevel analysis. Journal 
of Human Lactation, 26(3), 248-257. doi: 10.1177/0890334409357562  
 
Sharp , G. F., Naylor, L. A., Cai, J., Hyder, M. L., Cahndra, P., & Guillory, V. J. (2009). 
Assessing awareness knowledge and use of folic acid in Kansas women between the 
ages of 18 and 44 years. Maternal Child Health Journal, 13, 814-821. 
 
Sica, G.T. (2006). Bias in research studies. Radiology, 238, 780-789. doi  
10.1148/radiol.2383041109 
 
SIDS Risk Reduction. (2012). Continuing education for nurses. Retrieved January 12, 
2012, from 
http://www.nichd.nih.gov/publications/pubs/upload/Cont_Educ_Prog_Nurses_SIDS_r
ev.pdf. 
 
Sisk, P. M., Lovelady, C. A., Dillard, R. G., Gruber, K. J. & O’Shea, T. M.(2009).  
Maternal and infant characteristics associated with human milk feeding in very low 
birth weight infants. Journal of Human Lactation, 25(4), 412-419. doi: 
10.1177/0890334409340776  
 
Skafida, V. (2009). The relative importance of social class and maternal education for 
breast-feeding initiation. Public Health Nutrition, 12(12), 2285-2292. 
 
Somers, M. A. (2005). Disentangling schooling attainment from literacy skills and 
competencies. Retrieved January 17, 2012, from 
http://unesdoc.unesco.org/images/0014/001463/146323e.pdf 
 
 
164 
  
Sparud-Lundin, C., & Wennergren, M. (2010). Breastfeeding in women with type 1 
diabetes: Exploration of predictive factors. Diabetes Care, 34(2), 296-301. doi: 
10.2337/dc10-1916 
 
Sukchan, P., Liabsuetrakul, T., Chongsuvivatwong, V., Songwathana, P., Sornsrivicha, 
V., & Kuning, M. (2010). Inadequacy of Nutrients intake among pregnant women in 
the deep south of Thailand. BMC Public Health Journal, 10(572), 1-8. 
 
Tarrant, M., Fong, D. Y., Le, I. L., Wong, E. M.,  Sham, A., & Lam, C. (2010).  
Breastfeeding and weaning practices among Hong Kong mothers: A prospective study. 
BMC Pregnancy and Childbirth Journal, 10(27), 1-12. 
 
Timmermans, S., Jaddoe, V. W., Mackenbach, J. P., Hofman, A., Steegers-Theunissen, 
R. P., &  Steegers, E. A. (2008). Determinants of folic acid use in early pregnancy in a 
multi-ethnic urban population in The Netherlands: The Generation R study. Preventive 
Medicine, 47, 427-432.  
 
Tinker, S. C., Cogswell, M. E., Devine, O., & Berry, R., J. (2010). Folic Acid Intake 
Among U.S. Women Aged 15– 44 Years, National Health and Nutrition Examination 
Survey, 2003–2006. American Journal of Prevention Medicine, 38(5), 534-542.  
 
U.S. Census Bureau. (2012). Educational attainment. Retrieved January 27, 2012, from 
http://www.census.gov/hhes/socdemo/education/ 
 
U.S. Department of Health and Human Services, USDHHS. (2000). Healthy People 2010 
National Health Promotion and Disease Prevention Objectives: Washington, DC: U.S. 
Department of Health and Human Services. Retrieved February 14, 2009, from 
http://www.healthierus.gov/steps/summit/prevportfolio/power/index.html#we 
 
U.S. Department of Health and Human Services, USDHHS. (2010a). National Action 
Plan to Improve Health Literacy. Washington, DC: Author. Retrieved September 24, 
2010, from 
http://www.health.gov/communication/HLActionPlan/pdf/Health_Literacy_Action_Pl
an.pdf 
 
U.S. Department of Health and Human Services, USDHHS. (2010b). Developing Healthy  
People 2020: Health communication and health IT. Retrieved July 12, 2010, from 
 http://www.healthypeople.gov/hp2020/Objectives/ViewObjective.aspx?Id=280&Topic
Area=Health+Communication+and+Health+IT&Objective=HC%2fHIT+HP2020–
3&TopicAreaId=25 
 
Van Eijsden, M., van der Wal, M. F., & Bonsel, G. J. (2006). Folic acid knowledge and 
use in a multi-ethnic pregnancy cohort: the role of language proficiency. BJOG: An 
international Journal of Obstetrics & Gynaecology, 113(12), 1446-51.  
 
165 
  
Van Rossem, L., Oenema, A., Steegers, E. A., Moll, H. A., Jaddoe, W. V., Hofman, A., et 
al. (2009). Are starting and continuing breastfeeding related to educational 
background? The Generation R Study. Pediatrics, 123, 1017-1027. 
  doi: 10.1111/j.141-0528.2006.01096.x 
 
Wadsworth, M., & Butterworth, S. (2006). Early life. In M. Marmot & R. G. Wilkinson 
(Eds.). Social determinants of health (2nd ed.) (pp. 31–53). New York: Oxford 
University Press. 
 
Wallace, L. (2006). Patients’ health literacy skills: The missing demographic variable: 
Primary care research. Annals of Family Medicine, 4(1), 85-86. Retrieved January 11, 
2011, from: http://www.schs.state.nc.us/SCHS/pdf/BDMPReport2006pdf 
 
Watson, L. F., Brown, S. J., & Davey, M. A. (2006). Use of periconceptioal folic acid 
supplements in Victoria and New South Wales, Australia. Australian and New 
Zealand Journal of Public Health, 30(1), 42-49. 
 
Webb, A. L., Sellen, D. W., Ramakrishnan, U., & Martorell, R. (2009). Maternal years of 
schooling but not academic skills is independently associated with infant-feeding 
practices in a cohort of rural Guatemalan women. Journal of Human Lactation, 25(3), 
297-306.  
 
Weiss, B., Mays, M., Martz, W., Castro, K., DeWalt, D., Pignone, M., et al. (2005). 
Quick assessment of literacy in primary care: The newest vital sign. Annals of Family 
Medicine, 3(6), 514-522. 
 
Williams, M. V., Baker, D. W., Honig, E. G., Lee, T. M., & Nowlan, A. (1998). 
Inadequate literacy is a barrier to asthma knowledge and self-care. Chest, 114(4), 
 1008-1015. 
 
Williams, M., Baker, D., Parker, R., & Nurss, J. (1998). Relationship of functional health 
literacy to patients’ knowledge of their chronic disease. Achieves of Internal Medicine, 
158, 166-172. 
 
Williams, M. V., Parker, R. M., Baker, D. W., Parikh, N. S., Pitkin, K, Coates, W. C., et 
al. (1995). Inadequate functional health literacy among patients at two public 
hospitals. Journal of the American Medical Association, 274(21), 1677-1682.  
 
Willinger, M., James, L. S., & Catz, C. C. (1991). Defining the Sudden Infant Death 
Syndrome (SIADS): Deliberations of an expert panel convened by the National 
Institute of Child Health and Human Development. Journal of Pediatric Pathology, 
11(5), 677-84. 
 
Willinger, M., Ko, C. W., Hoffman, H. J., Kessler, R. C., & Corwin, M. J. (2000). Factors 
associated with caregivers’ choice of infant sleep position, 1994–1998: The National 
Infant Sleep Position Study. JAMA, 283(16), 2135-2142.  
166 
  
 
Wilson, F., Brown, D., & Stephens-Ferris, M. (2006). Can easy-to-read immunization 
information increase knowledge in urban low-income mothers? Journal of Pediatric 
Nursing, 21(1), 4-12. 
 
Wojcicki, J. M., Gugig, R., Tran, C., Kathiravan, S., Holbrook, K., & Heymna, M. B. 
(2010). Early exclusive breastfeeding and maternal attitudes towards infant feeding in 
a populaton of new mothers in San Francisco, California. Breastfeeding Medicine, 
5(1), 9-13. doi: 10.1089=bfm.2009.0003  
 
World Health Organization. ([WHO],  2007). Global Strategy for Infant and Young Child 
Feeding.  World Health Organization, Geneva, Switzerland, 2003. Rev Saude Publica, 
41, 711–718.  
 
Wu, D. Y., Brat, G., Milla, G., & Kim, J. (2007). Knowledge and use of folic acid for 
prevention of birth defects amongst Honduran women. Reproductive Toxicology, 23, 
600-606.  
 
Ziol-Guest, K. M., & Hernandez, D. C. (2010). First and second-trimester WIC 
participation is associated with lower rates of breastfeeding and early introduction of 
cow’s milk during infancy. Journal of the American Dietetic Association, 110, 702-
709. 
